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evferrr Queue I 

The next meeting of the Washington Apple Pi is December 15, 1979 at 9:30 am 
at G.W.» University School of Engineering in Tompkins Hall Room 206 which is 
located at the corner of 23rd and H streets N.W. N0VAPPLE will continue to 
meet on second Wednesdays at Computers Plus, Franconia and fourth Thursdays 
at Computerland of Tysons Corner.... f or December, the 12th at Computers Plus; 
that will be the last meeting of 1979. January 10th will be the first meet- 
ing in 1980, also at Computers Plus followed by January 25th at Computerland 

Clo//ified/ 

FOR SALE - Trendcom Printer and Apple Interface, $400, 
payments can be arranged. Jim Manley, 
days- (202) 261-8250 Ext-1471, eves (301) 

426-9248. This is the 40 column NCR blue 
or black sensitized paper model. 

Christmas special - Last Chance. Novation M od*r* 

Model 3lOtA, Apple Commu nlcet ions Tnterfate 
CoHL 3 tfnS’each . Minds £3 oi)5W-0979 

Classified ads accepted from members 50 words or less at no 
charge provided the material is obviously non-commercial. 
Submit your classified at least 30 days In advance attention 
CLASSIFIED ADS, PO Box 34511, Washington, DC 20034. 


• '* 


) 


EDITORS REfTh 

I want to apologize for the size of the last issue of the Washington Apple Pi. Because 
of the lack of articles and personal commitments, we just couldn't do much better. We 
have, however, made up for that in this issue - as you will soon find out. Please read 
Sandy Greenfarb's unsolicited editorial for some astute observations about our club. 

Then we have many excellent programs such as adding a calculator program to your Apple, 
adding a page list to aid your programming and more. Also included is a complete memory 
atlas and the final version of Alan Hill's "Ampersort" for fast array sorting using the 
command. We have also compiled a complete (at least for a few days anyway) Apple 
Users Group listing from all over the world. 

ONE IMPORTANT NOTE: Please fill out completely the new Washington Apple Pi Membership 
Application Form if you wish to join the Washington Apple Pi. We 
also have an order form for a group purchase of diskettes and a 
program library for salel (Aplause, aplause) 

Due to an error, we inadvertantly left out the N0VAPPLE membership 
application form that was mentioned in last month's N0VAPPLE minutes. 
This month we have included it. Anyone who joined Apple Pi but meant 
to join N0VAPPLE need only notify the Apple Pi officers and we will 
transfer your membership to N0VAPPLE. Of course, there is nothing 
wrong with belonging to both clubs for the best of both possible 
worlds. 

mark 


minuTes 

NOVAPPLE minutes of 14 November 1979: The meeting was called to order at 7:45 pm 
by the President. He announced that the next meeting would be held on the 29th 
of November due to Thanksgiving conflicts. A brief discussion was held concerning 
the printing of a membership list. It was brought out that there are several prob- 
lems regarding this but it was agreed that further discussion would be solicited at 
another meeting. The discussion was tabled until more persons would have a chance 
to respond. A motion was made to set up a tutorial program for other aspects of 
the Apple similar to the machine language program being offered by Kim Woodward. 

The motion was approved. (In order to have such a program we need someone to vol- 
unteer his or her services to plan a program. We will assist any person who is 
willing to attempt the tutorial with view graph aids, and ano other help they might 
need.) Please let the officers know if you can perform this service. A program 
was presented for the evening which presented a game expansion I/O scheme and a joy- 
stick which can be used for the Apple. The meeting broke up around 9:00. 

NOVAPPLE minutes of 29 November 1979: The meeting was called to order at 7:45 pm 
by the President. Because the next meeting would come during the Christmas holidays, 
the consensus of the members attending was that the meeting for December 12, 1979 at 
Computers Plus should be the last meeting for the year. The next meeting in January 
would be the 10th of January at Computers Plus and 25 January at Computerland of 
Tysons Corner. The program was again presented by Kim Woodward. He continued his 
fine presentation of machine language programming. Using view graphs and the Apple 
itself he reviewed the past material presented and took us further into the mysterious 
world of machine language. We look forward to a few more lessons before he is done. 
For those of you who have not paid your dues to NOVAPPLE for the next six months, they 
were due in October. An application form has been included in this issue of Apple Pi 
to aid you in becoming current. The dues are $6.00 for six months. Make your checks 
payable to Northern Virginia Apple Users Group and send to NOVAPPLE, PO Box 10411, 
Alexandria, Virginia 22310. Pelase fill out the application form in full as we need 
the information for our records. 


Gerald Eskelund, Secretary 





AMPERSORT 


A fast, machine language sort utility for the APPLE II 
that handles integer, floating point and character rec- 
ords. Because it is callable from BASIC, this sort routine 
is a worthwhile addition to any software library. 


Alan Q. Kill 
1 2092 Oeorhorn Ortvo 
Cincinnati, OH 45240 


A sort utility is usually one ol the lirsl 
programs needed lor records manage- 
ment application programs II the utility 
is written in BASIC and runs under an 
interpreter, one quickly discovers that 
the sort is painfully slow on a micro. The 
sort program presented here, written in 
machine language lor the APPLE II with 
AppleSoll ROM. will certainly remedy 
that problem While no speed records 
will be set, it will run circles around 
BASIC, sorting 900 integer. 700 Moating 
point, oi 300 30character records in 
about 60 seconds 

Speed is not the only beauty of AMPER- 
SORT As its name implies, the BASIC- 
to-machtne language miertace utilizes 
the powerful, hnl no: widely known, 
feature ot AppleSoll — the Ampersand. 
What is the Ampersand and why is it so 
useful? Consider the loilowing example 
of how a BASIC p'-agram passes sort 
• parameters to AMPER SORT: 

100 &SRTN(AB$.0, 10.7. 10,A. 1.5.0) 
This statement* when embedded in a 
BASIC program or ( .uered as an mime- 
diale command, will command AMPER 
SORT to son AB$(0) through ABS(10) in 
ascending order based on the 7th to tOth 
characters and m descending order for 
the tst through 5ih characters Of 
course. POKEs could be used to pass 
parameters from other 6502 BASICS, 
bul there's something more profes- 
sionally pleasing aboul the Ampersand 
interface 

There is no user documentation Irom 
APPLE on the Ampeisand feature I lirsl 
read ol the feaiuie m the October 1978 
issue ol CALL APPLE When the Apple 
Soft interpreter encounters an amper- 
sand (&) character at the beginning of a 
BASIC statement, it does a JSR $3F5. II 
the user has placed a JMP instruction 
there, a link is made to the usei's ma- 
chine language routine APPLE has 
thoughtfully provided some ampersand 
handling routines described in the 
November and December issues ol 
CALL APPLE Tho routines enable your 
machine language routine to examine 
and conveit the characters or expres- 
sions follcwtng the ampersand. The 
routines used in AMPER SORT are: 


CKRGET ($0001) 

This routine will return, in the accumula- 
tor. the next character in the statement 

The first character is in the accumulator 
when the JSR $3F5 occurs The zero 
flag is sei il the character is an end of- 
line token (00) or statement terminator 
<$3A) The carry llag is set if the charac 
ter is non-numeric, and cleared it it is 
numeric. The character pointer at $88 
and $89 is advanced automatically so 
that the next JSR $B1 will return the next 
character. A JSR $B7 will return a char- 
acter without advancing the pointer. 
FRMNUM ($0067) 

This routine evaluates an expression of 
variables and constants in the amper- 
sand slalement from the current pointer 
to the next comma The result is placed 
in the floating point accumulator. 

GETAOR (SE7S2) 

This routine wilt convert the floating 
point accumulator to a two-byte integer 
and place it m $50 and $51. FRMNUM 
and GETADR are used by AMPER SORT 
to retrieve the sort parameters and con- 
vert each to an unteger. 

GETBYT (SE6F8) 

This routine will retrieve the nexl expres 
ston and return it as a one byte tnlerger 
in iheX-register 

II is the user s responsibility to leave the 
$B8 and $B9 pointer at the terminator 

Paiamelers are passed to AMPER SORT 
in the following form: 

100 &SRT lt(AB$,B.E.7, tO.A. t .5.0) 
where: 

AB$ is the variable name ot tho string 
array to be soried The general 
torm is XX$ lor string airays. 
XX% for integer arrays, and XX 
for floating point arrays. 

B is a variable, constant or expres- 
sion containing the value ol Ihe 
subscript element where the sort 
is to begin, e g AB$(B) 

E is a variable or constant or ex 
pression containing the value of 
ihe subscript element where the 
son is to end, e g. AB$(E) B and 


E are useful when the AB$ array 
is partially filled or has been sec- 
tioned into logically separate 
blocks that need to be sorted 
independently. 

7 is a variable, constant or expres- 
sion specifying Ihe beginning 
position ol tho major sort field. 

10 is a variable, constant or expres- 
sion specifying the ending posi- 
tion ol Ihe major sort field. 

A is a character specifying that the 
. major sort field Is to be soried 
in ascending order. 

1 is a variable, constant or expres- 
sion specifying ihe beginning 
position of the lire* minor sort 
field. 

5 is a variable, constant or expres- 
sion specifying the ending posi- 
tion of the first minor sort field. 

D is a character specifying that Ihe 
first minor sort field is to be 
soried in descending order 

The &SRT command will sort charac- 
ter, integer or floating point arrays and 
can be used in either ihe immediate or 
deterred execution mode similar to other 
Applesoft BASIC commands. Of course, 
the named array must have been pre- 
viously dimensioned and initialized in 
either case. 

A Character Arrays 

V Equal or unequal element 
lengths 

2 Some or aft elements 

3. Ascending or descending 
order 

4. A major sort held and up to 4 
minor sort fields 

Examples: 

10 OIM NA$(500) 

100 &SRT#(N A$,0,500, 1 ,5, A) 

200 &SRT*(NA$.0.500.1.5.A.6.10. 

D, 11,11, A) 

299 F% = 0: La 10 

300 &SRT = (NA$,F%,L.10,15.D) 

Line 100 sons on positions 1 through 5 
in ascending order for ail 501 elements 
of NA$(500j 
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AMPER -SORT Do no 


Line 200 is the same as Line 100 except 
that minor sort fields are specified. The 
sort sequence on positions 1-5 is in 
ascending order, positions 6-10 are in 
descending order, and position 11 is 
ascending order. 

Line 299 and 300 sort on positions tO-15 
in descending order for NA$(0) through 
NAS410). 

8. Integer and Floating Point Arrays 

1. Some or all elements 

2. Ascending order only. (Step 

I through the array backwards if 

needed in descending order.) 

Examples: 

10 OIM AB%(100),FP(100) 

100 &SRT»(A8%.0.100) 

299 S = 50:E= 100 

300 &SRT«(AB%.S,E) 

399 X = 49 

400 &SRT*(FP,0.X) 

Line 100 sorts all 101 elements ot 
AB%(100) in ascending order. Lines 299 
and 300 sort Irom AB%(50) through 
AB%(100). while lines 399 and 400 sort 
from FP(0) through FP(49). 

Limited editing has been included in the 
parameter processing code. Therefore, 
ono must be careful to observe such 
rules as: 

1. 0<B<E< maximum number of AB$ 
elements. 

2. AB$ must be a scalar array, e g. 
A8$(10). not AB$(20.40). 

3. The sort array name must be less 
than 16 characters only the first 
two count, and they must be 
unique 

4. The maximum number of sort fields 
is 5. 

5. “he beginning sort field position 
must not be greater than the ending 
sort field position. 

Options 

t. Constants, variables, or ex- 
pressions may be used tor sub- 
script bounds and sort positions 

2. The &SRT command may be used 
in immediate or deferred execution 
mode. 

Some editing checks are made. You will 
notice this whon you get a "7SYNTAX 
ERROR IN LINE XXX- error mes- 
sage. You will also get a "VARIABLE 
XXX NOT FOUND" message if Ihe 
routine cannot find the AB$ variable 
name in variable space. 

The AMPER SORT program is listed in 
its entirety. A BASIC demo program is 
also shown Anyone desiring a cassetle 
tape containing the latest version dt the 
object code assembled at $5200, a copy 
assembled at $9200. and the source pro- 
gram text in the Microproducts APPLE II 
Assembler formal may receive these by 
sending the author $5.00 at the above 
address. 
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1000 * GOTO 10000 

10SO REH CHARACTER SORT 

1060 CH* - -abcduxyz-:l e LEN < CH» ) - 1 

1070 NX * 8 

1080 0IH ABKNZ) 

1090 FOR I - 0 TO NX 

1100 C* =» MIDI <CH*» INT ( RNB ( 1 ) t Li + 1*1 > 

1110 B* » MID* < CHS* INT ( kND (1) « L> + 1*1 > 

1120 FOR J » 1 TO 3 

1130 C* « C* ♦ C* • 0* a b* ♦ Bt 

1140 NEXT 4 

1150 AB*C 1 > » BM Ct 

1160 NEXT I 

1170 G0SUB 1240 

1180 REH SORT HALF ASCENDING 

1190 REH SORT HALF DESCENDING 

1300 & SRTK ABSrOvNXt 1*8»A»9»16»D) 

1210 COSUB 1260 
1220 GOTO 11000 
1230 REH PRINT ROUTINE 
1240 PRINT * BEFORE* 

1250 GOTO 1270 

1260 PRINT • AFTER" 1 PRINT ‘ASCEND DESCEND" 

1270 FOR I « 0 TO NZ 

12B0 PRINT ABMIM NEXT It RETURN 

2000 REH INTECER SORT 

2010 NZ a Q 

2020 DIM INZ(NZ) 

2030 FOR I = 0 TO NZ 

2040 INZ(I) • 7500 - INT ( RND (1)9 15000 ) 

2050 NEXT I 
2060 G0SUB 2120 
2070 REH SORT 
2080 t SRTK INZtOrNZ > 

2090 COSUB 2130 

2100 GOTO 11000 

2110 REH PRINT ROUTINE 

2120 HTAB 10 f PRINT "BEFORE": GOTO 2140 

2130 HTAB 101 PRINT "AFTER" 

2140 FOR I « 0 TO NZ. 

2150 PRINT INZM): NEXT It RETURN 
3000 REH FLOATING POINT 
3010 TZ » 8 
3020 DIM FP< TZ > 

3030 FOR I « 0 TO 8 

3040 FP( I ) a 1000 « RND (1) * SIN ( I * 7.16) 

3050 NEXT I 

3060 COSUB 3120 

3070 REM SORT 

3000 & SRTK FPiOiTZ ) 

3090 COSUB 3130 
3100 COTO 11000 
3110 REH PRINT ROUTINE 
'3120 HTAB 10: PRINT "BEFORE" ! COTO 3140 
3130 HTAB 19 1 PRINT "AFTER" 

3140 FOR I « 0 TO TZ 
3150 PRINT FP<I): NEXT It RETURN 
10000 REM t* &S0RT DEH0 *« 

10010 REH SAVE ROOM FOR 
10020 REH SORT ROUTINE 
10030 HIMEH5 20992t RErt 15200 
10040 Of a CHR* < 4 ) 

10050 PRINT D1I-BL0AD B . AMPEft-SCRT" 

10060 REH SET UP KOOK 

10070 REM AT 13F5MHP *5200 

10080 POKE 1013*761 POKE 1014*01 POKE 1015*02 

10090 HOME *. CLEAR 

ioioo vtab a: htab is: print -sort beho" 

10110 PRINT : HTAB 15: PRINT "SELECTIONS" 

10120 PRINT ! HTAB 10 : PRINT "1 INTEGER SORT" 

10130 HTAB 10: PRINT "2 FLOATING POINT SORT" 
10140 HTAB 10 t PRINT "3 CHARACTER SORT" 

10150 HTAB 10: PRINT *4 EXIT- 
10160 VTAB 171 INPUT "SELECTION "!SEZ 
10170 IF SEZ < 0 OR SEZ > 4 THEN 10090 
10180 ON SEZ COTO 2000*3000*1050*10190 
10190 END 

11000 PRINT "HIT ANY KEY TO RETURN TO MENU- 
11010 WAIT - 16384*126 

11020 POKE - 16368*0 

11030 COTO 10090 


(CONTINUED).... 





Our thanks to our Librarian - David Morgans tein - for this change 



AUTO NUMBER 

by Cerald Cilull 

"KOCKAM: AUTO-NUMBER 

PURPOM : fo automatic ally number Applesoft state- 
ments as they are input. 

I NVIKONMl NT: Applesoft and optionally DOS J.2 

MOIIVAI ION: Using the AUTO command under 
Integer llasit has spoiled me. This routine perforins a 
similar servii e for Applesoft with the added advantage 
you don't have to remember to type the MAN c ommand 
.liter typing a c ontrol-X. 

IN1KY 1: (‘.All 770 to start numbering with line 
number 100. The following tine numbers will he incre- 
mented by 10. 

I KIT: Type a control-X to stop the auto numbering. 
I he t orient line will he ignored and this routine returns to 
BASIC. 

ENTRY 2: CALL 787 to restart numbering with the line 
number which was ignored when the last control-X was 
typed. (Mainly for restarting after you stop to fix a previous 
line while it is still on the screen.) 

MEMORY: $ i<)2 through $ J8.T. Length: $82. 

OPTION: The restart line number may be set to any 
value by POKing helore the CALL 787 is made. 


Units digit POKE 898.x (default is x=0) 

lens digit POKE. 897, x (default is x=0) 

100 digit POKE 896.x (default is x=1) 

1000 digit. . . POKE 89S,x (default is x=240. a special 

spai e i ode) 

10000 digit POKE 894.x (default is x=240) 


where x is a digit from zero through 9 or 240 for a space. 

SORRY, BUT: No attempt was made to make the 
statement number in< rement variable. I wanted to keep 
this routine short and simple. To increment by a fixed 
amount of 1, 2, 5, 10, 20. SO, etc. would require only a 
minor modification. Fo increment hy any other value 
would require the addition of general arithmetic and 
lormatting routine's (a fun project). 

* 302. 383 


NO LTOS: To use this program without DOS in you- 
system, just remove the two JSR HOOKER instructions. 
( )ne easy way is to c hange eac h JSR to a EDA absolute. That 
is, change both S J1C and Si4C to SAD. 

ASSUMPTIONS: I he 6502 maybe in binary arithmetic 
mode when this loutme is c ailed (it’s Ok with Applesoft! 

Ml I HOD: Basic obtains each character of nput bv 
calling iht* monitor which, m turn, calls the routine 
pointed to hy locations S JH and SJ9 lliese locations 
normally point the' monitor's RIYIN routine at SFD1B 

When AUTO-NUMBLK is turned on hy a CAI l to 770 
or 787. this pointer is changed to point to MY KEVIN 
iMYKIr routine* and DOS is intoimed of the t hange in I/O 
hooks hy the |SR to HOOKER. 

TheMYKI routine simply supplies the first six characters 
of each new line from array LN and the rest of the* 
c lurac ters in eac h line from the keyboard input. When the 
user types a carriage return, MYKI will increment the line 
number contained in array LN hy 10 helore the carriage 
return is passed to the* monitor and Baste. 

When the user inputs a control-X, the pointer in 
locations S.J8 and S 19 are restored to point to the 
monitor's KlYIN routine. The |SR to HOOKlR Iets DOS 
know about the c hange in l/( ) hooks, and the t ontrol-X 
passed to the* monitor causing the < urrent input line to hi 
ignored. Note that the line* number was not me cemented 

The only dillereiHc* Esetween the two entry points • 
this program are a CAEL 770 will initialize the elements o* 
array IN to the values in array ILN igivmg the* first m- 
i haraclers of the fust line as space, space*. 1. 0. 0. spai e* 
and a CALL 787 will not initialize the IN array. 

I uriher details of the i ode are given in the c ommenls 
field of the assembly listing. II you think you understand 
how this piogram works, try explaining the BCC .»• S ir»l > 
to a friend (hint: the only possible value* for the* h% mped 
digit to have at the CMP in S 161 is I through SA oi it I. . 
humped spac e. 

I hope this routine can save you lime when eiilenn, 
statements as it has for my friends and I 


CaH-APPLE 
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302- 48 8A 48 
308~ 78 03 9D 
310“ 68 AA 68 
318- A9 03 85 
320- 60 48 8A 
328- 91 28 BD 
330- 60 68 2C 
338- 28 AD 00 
340- C9 98 DO 
348- A9 FD 85 
350- 60 C9 8D 
358- 48 A2 03 
360- 03 C9 0A 
368- 7E 03 CA 
370- 01 9D 7E 
378- F0 F0 01 
380- 01 00 00 


A2 05 BD 
7E 03 CA 10 F7 
48 A9 21 85 38 
39 20 EA 03 68 
C9 06 10 0A 68 
7E 03 18 69 B0 
00 CO 10 FB 91 
CO 2C 10 CO 48 
OD A9 IB 85 38 
39 20 EA 03 68 
FO 02 68 60 8A 
FE 7E 03 BD 7E 
30 08 A9 00 9D 
10 EE 90 05 A9 
03 68 AA 68 60 
00 00 FO FO FO 
FO 
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Sandy Greenfarb 


) 

In 

my 

Opinion... 

Just over a year ago, a group of APPLE II owners and users gathered in College Park 
in what might be loosely termed as a meeting. Even though the name was not to origi- 
nate for several more months, this was technically the genesis for Washington Apple Pi. 

Quite a lot has happened in a year. The "Pi" has grown to a solid and substantial mem- 
bership. A few monthly mimeographed sheets have turned into a high-quality magazine. 
The club has even acquired a large library of public domain programs for the use of the 
members. The size alone of our monthly turnouts would lead one to believe that our 
club was a thriving success. But are we? 

My personal opinion is that we have reached a critical point in the life of our club and, 
by virtue of our actions, can either go up or down. Standing still is just not possible. 

Let us take another look at our "success". Our magazine exists mainly through the 
exhausting efforts of three individuals, several steady contributors, and occasional 
others. Our library exists simply because several of our members have purchased 
other club libraries and integrated them into our own. Quite tragically, almost none 
of the programs in our library were originated by members. Thirdly, as a question 
proposed to the reader, I ask, "What portion of the attending members have come to 
the meetings to share or contribute and what portion do you feel has come to get some- 
thing for nothing?" 

^ If I've insulted you by now, then at least I've got you thinking. At this time, I'll soften 
the blow and admit that I was only trying to convey one possible impression as to what 
is happening and that you were deliberately guided to this wrong impression. Below the 
surface I feel that things are slightly different. We have many budding authors with 
beneficial facts and articles to share with other members, but they have over-humbled 
themselves. They might feel that what they have to contribute is too mfnor or too basic. 
They might feel that it is audacious of them to present material to our "so called" ex- 
perts. They might also be wrong on every account, if that's the way they feel. Our 
preamble contains the phrase "mutual learning and education". By definition we share 
our efforts with others. I consider myself somewhat of an expert on some aspects of 
APPLE II programming, yet I greedily absorb every printed word on the subject. The 
more I learn, the more I see there is to learn. I do not say this on an ego trip, but 
rather to point out that I do read articles written by people less experienced and I do 
learn from them and I am grateful that they were written. If you have something to 
write about which would be informative to others, then write it and submit it to our edi- 
tor. Don't even worry about its length. I, with my tendency to be verbose, would envy 
you for saying in a paragraph what takes me a full page. 

My second point is the club library. Again, I emphasize not to be too humble. If you 
have original software that you would be willing to contribute, then contact the librarian. 
Maybe you enhanced something that already existed or just copied something out of a 
magazine. Contact him. Probably someone else will want the same program. Possibly 
you have saved another member from paralleling your effort and that individual, in turn, 
will instead work on another program of benefit to you. This is what "mutual" is all about. 
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Third, let me degrade my rhetorical question about cooperating members. I blame 
myself in part for this as I feel that several of us have presented the impression of 
being "experts" and have scared valued contributors into keeping quiet. I also blame 
a lack of direction in some of our meetings. 

All in all, I consider our first year successful, but back«to the critical point. We 
have two choices. We can stay at our present level which I feel will lead us to stag- 
nation and downhill, or we can add new goals. I propose the latter and make the 
following recommendations: 

Appoint an agenda committee. Too much of our meetings is hit or miss. A lot of 
people have beneficial things to say with no appropriate place to fit them in. Too 
much of our present format is business. One possible format is: business (with a 
maximum time limit), planned subject matter, and general discussion. In this 
aspect, the membership can set the guidelines for what is desired for planned sub- 
ject matter, i. e., demonstrations, subject lectures and/or seminars. 

Actively pursue special interest groups. I for one am a gamester and would be 
quite willing to join with others in creating new games for the APPLE. (Actually, 

I'm at fault for not advertising this fact in our magazine. ) I know of others that pre- 
fer business or education applications. Nonetheless, it's time to band the special 
interests and derive group efforts that easily outproduce individual efforts. Let's 
start pooling our respective talents. I've always been weak on originality but strong 
on implementation and enhancement. Somewhere in this club is my opposite and we 
can make a great team. 

Buy a share in the club. Despite surface appearance, it does take money to run the 
club and the club does need money "up front" for putting together the monthly news- 
letter, supplies for the library, etc. I propose, subject to membership approval, 
that each dues paying member buy a $10 share in the club. Said money would be 
refunded if a member quits or fails to renew annual membership. One benefit would 
be to maintain a minimum balance and avoid check charges. I'm sure the treasurer 
could present other benefits. 

Don't forget the "newbee". We were all novices once. One inherent problem in a 
technical club, such as ours might be considered to be, is that the group tends to 
advance, and at the same time advances its skill level. New members find them- 
selves left ignorantly in the cold, lose interest and quit. Unless the club desires to 
become a closed, stagnated group, it must provide a broad enough forum for all 
members, from beginner to advanced. 

CONTRIBUTE! Give your time, knowledge, money, services, whatever. Consider 
what you feel you have gained from being a member and whether or not you are in- 
debted in some form or fashion. If the club has given something beneficial to you, 
maybe you can do something in return, from volunteering to lick the stamps for the 
monthly mailing to writing a treatise on the use of Page Zero locations $3C thru $43. 

In the past year wo have grown from conception to an outstanding club. Including 
our companion club, NOVAPPLE, I feel that, with the exception of the suburbs of 
Silicon Valley (which beat us simply on quantity), our APPLE group is one of, if not 
the most active of all. We are blending well and doing well together. A lot has been 
accomplished in our first year, but year 2 is upon us. Let's not rest on laurels. 






) 


RDDIflG A CALCULATOR 

TO VOUR APPLE Paul Sand 

Chances are that your powerful Apple computer has not yet replaced 
your $19.95 pocket calculator. This calculator emulation program written 
in Applesoft may reduce, if not eliminate, your need for a calculator 
when your Apple is handy. 

This proqram incorporates a subset of the functions found on a 
"scientific" calculator (sine, cosine, logarithm, etc.). Tt uses 
"Rover se-Pol ish Notation" (PPN) and a "stack" to store the numbers 
currently in use. (If either tern is unfamiliar, don*t worry - use of 
the program illustrates the concents.) 

when running, the proqram will accept a (real) number or a 
"command" (terminated by crossing RETURN). A list of commands is 
displayed at the right edqc of the screen. If a number is entered, th» 
value is "pushed" onto the stack. Commands will do various things: e .9 . , 
the "+" command will "pop" the top two values from the stack, add their 
values, and push the result back onto the stack. The "XOY" command 
will swap the top two items on the stack. ">P" will pop the two items on 
top of the stack, interpreting them as an (x,y) rectangular coordinate 
pair, transform them to polar coordinates (1, ) and push them both back 
onto the stack. (">F" performs the inverse operation.) And so on. 
Examination of the program should remove doubts as to the function of 
any command. 

To add 2 and 3, for example, the following soouonce of keys is 
pressed: 2 <return> 3 <return> + <return>. 

All errors (stack underflow, division by zero, control-c interrupt, 
etc.) are handled by wining out the stack, printing the word "FPROF", 
and continuing. Hit reset to end the program. 

This program is available at Computerised of Rockville for c $2.00 
copying charge (not including recording media). 

Exercises for programmers: 

1) Modify the program to emulate your own fr.vorite calculator. 
Adding, deleting, 01 changing functions is relatively easy. Tr v adding 
an optional hexadecimal display and entrv mode. Or, if von dislike PPN, 
make the program accept an "algebraic" type entry scheme. 

2) A weak point in the program is the er r or -hand l ing routine (lines 
1830-1850) where the entire stack is zapped no matter what error was 
generated. Modify the program to do the "right" things (lining vour own 
definition of "right") when different errors occur. 

3) Another weak point is in line 260 whore it is determin. * whether 
a number or a command has been entered. entering the number 0 np "0.0" 
will give an error! incorporate a more soph i sfc tested way of 
distinguishing numbers from commands into the program. 
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3LIST 

10 REM 

20 REM RPN CALCULATOR PROGRAM 

30 REM 

40 SD = 24 :SP = 0:M = 0:NC = 24 

59 PI » 4 * ATN <1> 

60 DIM ST<SD>, CMfCNC + 1) 

70 0NERR GOTO 1830 

80 REM 

90 REM REflD COMMAND TABLE 

108 REM 

110 HOME 

120 VTftB 1: HTAB 20: PRINT "COMMANDS:" 

130 FOR I = 1 TO NC 
140 READ CM$<I> 

150 VTAB I: HTAB 30: PRINT CM*<I>; 

160 NEXT I 
170 POKE 33*19 

180 REM 

190 REM COMMAND TABLE 
200 REM 

210 DATA +, *, /, RCP, CLR, SGR, SIN, COS, TAN, ATN, EXP, LN, ST0, RCL, PI, >R, >P, X 

OY, M+, M-, M*, M/ 

228 HOME 

238 REM 

240 REM GET NUMBER OR COMMAND 

258 REM 

268 INPUT "";X* 

278 X - VRL <X$> 

280 IF X = 0 AND X$ < > "0" THEN 370 

290 REM 

309 REM PUSH NUMBER ON STACK 

310 REM 

320 G0SUB 1710 

33d GOTO 260 

340 REM 

350 REM SEARCH COMMAND TABLE 

360 REM 

370 I = 1:CM*<NC + 1) = X* 

380 IF Xf < > CM$<I> THEN 1=1+1: GOTO 388 
390 IF I = NC + 1 THEN 1830 
488 VTAB SP + 1: CALL - 868 

416 ON I GOTO 458, 520, 598, 660, 730, 808, 858, 890, 930, 970, 1616, 1858, 1098, 1130 
, 1178, 1210, 1250, 1290, 1370, 1470, 1550, 1598, 1620, 1670 

428 REN 

430 REM ADD 

440 REM 

458 GOSUB 1770 :P2 = X 
460 GOSUB 1778 
470 X = X + P2: GOSUB 1710 
488 GOTO 260 

498 REM 

500 REM SUBTRACT 

510 REM 

528 GOSUB 1778P2 = X 
520 GOSUB 1770 
540 X = X - P2: GOSUB 1710 
550 GOTO 260 

569 REM 

570 REM MULTIPLY 

586 REM 

590 GOSUB 1770 P2 = X 

600 GOSUB 1770 

610 X = X * P2: GOSUB 1710 


620 GOTO 260 

630 REM 

640 REM DIVIDE 

650 REM 

660 G0SU8 1770 :P2 = X 
670 GOSUB 1770 
680 X = X / P2: GOSUB 1710 
698 GOTO 260 

700 REM 

710 REM EXPONENTIATE 

720 REM 

730 GOSUB 1770 :P2 = X 
740 GOSUB 1770 
750 X = X ~ P2: GOSUB 1710 
760 GOTO 260 

770 REM 

780 REM RECIPROCAL 

790 REM 

880 GOSUB 1770 :X = 1 / X: GOSUB 1710 
810 GOTO 260 

820 REM 

830 REM CLEAR 

840 REM 

858 SP = 0: GOTO 220 

868 REM 

870 REM SQUARE ROOT 
888 REM 

898 GOSUB 1770 :X = SQR <X> : GOSUB 1710: GOTO 260 

988 REM 

910 REM SINE 
920 REM 

930 GOSUB 1770 :X = SIN <X> : GOSUB 1710: GOTO 260 

0\ 940 REM 

950 REM COSINE 
960 REM 

970 GOSUB 1770 :X = COS <X> : GOSUB 1710: GOTO 260 

980 REM 

998 REM TANGENT 
1O00 REM 

1018 GOSUB 1770: X = TAN <X>: GOSUB 1710: GOTO 260 

1020 REM 

1O30 REM ARCTANGENT 
1040 REM 

1050 GOSUB 1770 :X * ATN <X) : GOSUB 1710: GOTO 260 

1G60 REM 

107O REM EXPONENTIAL 
1680 REM 

1098 GOSUB 1770 :X = EXP <X) : GOSUB 1710: GOTO 260 

1100 REM 

1110 REM NATURAL LOGARITHM 
1120 REM 

1130 GOSUB 1770 :X = LOG <X> : GOSUB 1710: GOTO 260 

1140 REM 

1158 REM STORE 
1160 REM 

1170 GOSUB 1770 :M = X: GOSUB 1710: GOTO 260 

1188 REM 

1190 REM RECALL 

1280 REM 

1210 X = M: GOSUB 1710: GOTO 260 
1220 REM — 

1238 REM PI 
1248 REM — 

1259 X = PI : GOSUB 1710: GOTO 260 

1260 REM 

1270 REM CONVERT TO CARTESIAN 


1288 REM 

1290 GOSUB 1770 :R = X 

1300 GOSUB 1770 :TH = X 

1310 X = R * SIN (TH> : GOSUB 1710 

1328 X = R * COS <TH> : GOSUB 1718 

1330 GOTO 260 

1340 REM 

1358 REM CONVERT TO POLAR 

1360 REM 

1378 GOSUB 1778: XX = X 
1388 GOSUB 1770 : W = X 
1398 R = SQR (XX * XX ♦ W * W) 

1400 IF XX < >0 THEN TH = ATN <W / XX> 

+ PI * < SGN <XX> - 1) / 2 
1410 IF XX = 0 THEN TH = SGN <W> * PI / 2 
1420 X = TH: GOSUB 1710:X = R: GOSUB 1718 
1438 GOTO 268 # 

1440 REM 

1458 REM SWAP TWO TOP NUMBERS 

1468 REM 

1478 GOSUB 1770 :P2 = X 
1488 GOSUB 1778: PI = X 
1498 X = P2: GOSUB 1710 
1588 X = Pi: GOSUB 1710 
1510 GOTO 266 

1528 REM 

1530 REM ADD TO MEMORY 
1540 REM 

1558 GOSUB 1770 :M = M + X: GOSUB 1710: GOTO 268 

1560 REM 

1570 REM SUBTRACT FROM MEMORV 

1580 REM 

1598 GOSUB 1770 :M = M - X: GOSUB 1718: GOTO 260 

1600 REM 

1610 REM MULTIPLY MEMORV 
1620 REM 

1638 GOSUB 1770 :M = M * X GOSUB 1710: GOTO 260 

1640 REM 

1650 REM DIVIDE MEMORV 
1660 REM 

1670 GOSUB 1770 :M = M / X: GOSUB 1718: GOTO 260 

1680 REM 

1690 REM PUSH NUMBER TO STACK 

1788 REM 

1718 SP = SP + 1:ST<SP) = X 

1720 VTAB SP: CALL - 868 PRINT X 

1730 RETURN 

1748 REM 

1758 REM POP NUMBER FROM STACK 

1766 REM 

1778 VTAB SP: CALL - 868 
1780 X * STCSP) :SP = SP - 1 
1798 RETURN 

1808 REM 

1810 REM ALL ERRORS COME HERE 

1828 REM 

1830 HOME : PRINT “ERROR" 

1840 FOR I = 1 TO 1088: NEXT I 
1850 SP = 8: GOTO 220 
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SOFTS IDS 
FO Box 68 

Milford, KH 03055 


For about a year I’ve seen this magazine advertised in various other 
magazines and never felt any curiosity toward it* After all, the ads 
clearly identified it as a TRS-80 magazine. As an APPL3 II owner, I 
felt that it was difficult enough just keeping up with info on the 
A n PL3* Since the magazine was readily available at the recent 
Philadelphia Computer Conference, and since I had some spare time to 
kill, I picked up a copy to scan* 

My suspicions were confirmed as it was a TRS-80 magazine, apparently 
concentrating on Basic software for the TRS-80. The issue contained 
outstanding document ion and a TRS-80 Basic listing for an extensive 
game. Also it contained write-ups and listings for several smaller 
programs* Since I liked what I saw, I scanned the back issues* All 
were in a similar format, containing a well-developed game, smaller 
programs, and sometimes TRS-80 programming hints or general articles* 
X found it to be an enjoyable magazine for TRS-80 hobbyists. 

So why am I reviewing it for the APPL3 Club? It is definitely not 
for APPLC owners* The software is a different dialect of BASIC; the 
screen size is different; the graphics are different. Simply, I 
liked the software I read* The games were high quality and, with 
the aid of the supporting documentation, I felt that I had enough 
expertise to convert the programs for AP"L3* At the time of this 
writing, I have been converting for about two week3. I feel that 
I have gleaned enough experience to continue converting. I have 
all the issues of the magazine and will continue to get them, but 
I most definitively do not recommend this magazine for general or 
inexperienced APPLC users. I like it and suggest that this is a 
personal rather than objective enjoyment. 

I repeat, so why am I reviewing it for the AP7L12 Club? It apoears 
that the publisher is to produce the first issue of a new magazine 
entitled "A'^PL^ SJi^D" sometime during t*v*ury. Thi3 is to provide 
software for the AP?L3, as "SOFTS ID3" does for the TRS-80. In fact, 
there is even no need to rush and subscribe! All registered APFL3 

II owners ( over 20,000 according to the publisher) will receive a 
sample copy of issue 1 in the mail. If APPL3 received your warranty 
card, you’ll receive the magazine. V/hen you get your copy, look it 
over carefully. I expect that you will like it as much as I expect 
to H\q it as 'well* 

Sandy Green farb 
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BY ROBERT 0. DIAZ 
2840 W. 235th St. #3 
Torrance, (Mil. 90505 

The Apple Computer prints on the TV screen it a rate 
of about 1,000 characters per second. However, most of the 
Apple users would prefer to read a listing at a slower rate. 
This article presents a solution to the dilemma: the Page List. 
The Page List (or listings by page) enables the Apple to list 
20 lines of text, stop, and wait for a command from the key- 
board to continue or to quit listing. 

When the command “CALL 770’* is entered into the com- 
puter, every twentieth Hnc printed on the TV screen causes 
the Apple to stop until any key is pressed. The following are 
the commands used with Page list: 


CALL 770 

(Tum on Pigc List) 

LIST 

(If Page list was turned on, then 
the computer lists 20 lines and 
stops) 

ESC 

(list one additional line) 

CTRLC 

(Jumps out of the list mode and 
back into BASIC) 

All other keys 
except Reset 

(lists 20 more lines) 

CALL 81 5 

(Tum off Page list) 


This program is very flexible. It will function with either 
Integer BASIC, Rotting -Point BASIC, with or without DOS, 
or on any die memory. It also will function with other soft- 
ware such is Microproducts Assembler, with the exception 
thst hitting a Control C will send the program to Monitor 
Mode rather than returning it to the assembler. 

Loading Page List Into A System 

In order to load the Page list into an Apple that does not 
hive a disk drive, first push Reset, then type the program as 
dtown In Figure 1 . 
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Figure 1. 






Remember to type a colon and not a dash , then save the pro- 
gram onto tape. The program can be saved onto tape by typing 
**300388W*\ Once the program is saved onto tape, it may be 
loaded into the Apple by pushing Reset and then typing “300. 
388R". 

If the system has a disk drive, the program can be saved 
onto a disk instead of tape. The procedure is as follows: 

a) Boot up DOS 

b) Type “POKE 72,0" 

c) Type “CALL --151“ (This gets you into Monitor without 
killing DOS) 

d) Type in the program shown in Figure I 

o) Use Control C or Control B to get back into BASIC 
0 Save the program on to disk by typing “BSAVE PAGE 
LIST, AS300,LS89’\ 

The program can be loaded into memory by typing 
“BLOAD PAGE LIST. AS300”. 

Some important points to remember about Page List are: 

(1) When Page list is turned on, DOS is turned off. 

(2) The Page List stays turned on until you tum it off. 

(3) If Page List is left on and you run a program, the program 
will stop when 20 lines of text have been printed. 


How It Works 

Before the Apple prints anything, it first looks it locations 
$36 and $37 to find out where to go next. (The dollar sign 
indicates that the number is in hcxidccimal). On a non -disk 
system, the computer would go to location SFDFO (the out- 
put routine in Monitor). When the Apple wishes to input in- 
formation, it looks at locations $37 and $38 to determine 
where to go next. When the command “CALL 770“ is entered, 
the Initiation Routine (location $302) first checks to see if 
Page List is already turned on. If it has not been turned on, 
the data at locations $36- $39 is moved to locations $32B- 
S32E, and the data at locations $33A-$33D is moved to loca- 
tions $36- $39. Counter I (location $300) is set to $28 and 
Counter 2 (location $301) is set to $15. 

When Page List is activated, all output is routed first to 
the Page List routine (location $33E). There are two counters 
in Page List that keep track of how much has been printed. 
Counter 1 counts the number of characters on a line and 
Counter 2 counts the number of lines printed. 

The flow chart, (Figure 2), shows how the counters inter- 
act and how the Page List routine works. 



When “CALL 815“ is entered, the Restore routine (loca- 
tion S32F) moves the data from locations 532B-S32E back to 
locations $36-539. 

Program Relocation ^ 

One of the concepts connected with Murphy’s Law says, 
“No matter where you put it, that was the wrong place.” 
While Page List and DOS do not conflict with each other 
as tong as DOS is not rebooted, Page List and the Program- 
mer’s Aid #1 HIRES Routines do conflict with each other. 
I'm sure that there are a tot of other programs out there that 
conflict with Page List in its present location. 

The easiest way to relocate the program is to set all Data 
Bytes, locations $300-5301 , S32B-S32E, and S33A-S33D 
to $00 and relocate the program using Apple’s Programmer’s 
Aid #1. You will find relocation much easier if you tell 
the computer that all of the program is in Machine Code and 
none of it is Data. Once relocated, look at the program listing 
using Apple’s Disassembler. The part you arc looking for is 
the section with four “BRK’s” followed by “PHA.” The low 
order byte of the address is placed in the location of the first 
of the four “BRK’s", and the high order by.te is placed in 
the location of the second “BRK”. Place SI B in the location 
of the third “BRK", and SFD in the Anal “BRK“. The final 
step is figuring out the new Basic Calls to tum the program on 
and ofT. 

If a Programmer’s Aid is not available, then program 
relocation will have to be done by hand. The luting in Figure 
3 should be of some help in doing the relocation manually. 
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C 9 

BE 


CMP 

#9be 

0 3 7 A - 

DU 

03 


BtJ£ 

9U3 / F 

0 3 7C- 

4C 

03 

EJ 

JMP 

9E00J 

03/F- 

C'3 

DD 


CMP 

1SDD 

0 3dl- 

DO 

0 3 


BNE 

y038o 

0333- 

4C 

00 

0 J 

JMP 

yOOoO 

03do- 

4C 

OJ 

FF 

JMP 

JFFo’j 

o339- 

FF 



? ? ? 


0 Jd.A- 

FF 



??? 


o3dB- 

FF 



??? 


038C- 

FF 



??? 


0 JdD- 

FF 



??? 


0 3oE- 

FF 



??? 


OJbP- 

FF 



??? 


0390- 

FF 



??? 


0 391- 

FF 



??? 


0392- 

FF 



??? 


0393- 

FF 



??? 


* 


Figure 3. 




Closing Comments 

I have chosen not to copyright this program in order to pro- 
duce maximum distribution. It is my hope that most or the 
Apple owners will be able to utilize this program. Therefore, 
any person or group wishing to copy this program is more than 
welcome to do so. 


$)22 - ST* Counter I 
-VO - DCC Counter I 
JV** - ST* Counter l 
IJZ7 - ST* Counter 2 
t>D - DEC Conner 2 
•)V) - ST* Counter 2 
i)71 - ST* Counter 2 
|)t> - ST* Tapduta-l.X 
!))! - LQt T*pdat«-l,x 
:yot - cos List ioc-i ,x 
1)18 - LD* Llslloe-1 ,X 

DU - The low order eddreet for the etort or the page llet 
routine. 

D)B - The him order addreea for the start of the page llet 
routine. 

DOE - JKP Setcountere 

Table 1 

A list of locations that would have to be changed if the 
program was relocated. 


$33 - Proop Character 

$300 - Counter 1 
$301 - Counter 2 
$302 - Initiation Routine 
$320 - Setcounters 
$32B - Tmpdata 
$32P - Restore Routine 
I33A - Llatloc 
$33C - Low order address of Key In ($1D) 
$33D - High order address of Key in ($PD) 
$33B - Page List Routine 
$352 - JKP Cout 1 
$37C - JKP Integer Basic 
$383 - JKP PP Basic 
$386 - JKP Konitor 

Table 2 

Important Locations 
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lower/ Paul Rinaldo 


One of the reasons why I originally wanted a computer was for text processing. 

I currently generate correspondence, the AM RAD Newsletter , a monthly column for the 
Washington, DC area amateur radio magazine AUTO-CALL , and some articles on an IBM 
Selectric, not to mention bottles of liquid correction fluid. After purchasing an 
Apple II computer in late 1978, the desire became very strong to press it into service 
as a text processor. 

There seemed to be very few answers, to begin with, on how to convert the Apple II 
to handle lower case. One clue was cryptic mention of a "Lower case adapter" (and 
variously an "upper and lower case adapter") in some ads for just under $50. A long- 
distance phone call to Computer Components of Orange County who advertised them revealed 
that the adapter would not permit natural (like a typewriter) entry of upper and lower 
case letters from the Apple keyboard. The user must write software to accomplish this. 
This was somewhat discouraging; the lower case adapter was put off for a while. 

Not long after that, I saw a text processor developed by the Muse Company of Bal- 
timore, MD. Later, Muse came up with a disk-based text processor called "Dr. Memory". 
Recently, they unveiled a newer text processor at the Personal Computing 79 show. While 
they have some nice features, 1 passed them over because they use control characters 
(not the shift key) to change cases and do not display lower case on the video screen. 


package from the same outfit... it was well documented. 

Speaking of the ABBS, one day I was scanning the messages In the AMRAD message system 
(703) 281-2125 and magically a few lines of lower case came on the TV screen. Eureka! This 
happened with just the Apple, the lower case adapter, and the D.C. Hayes Micromodem — no 
special software of any kind. About that time, someone called me to ask if I could use my 
printer to print his text that he could send me over the modem. That seemed simple, so I 
activated the printer port with a PRI1-, etc. Much pain. The Apple High-Speed Serial Inter- 
face board used to drive the printer, when activated, converted the lower case letters to 
upper case notonly on the printer but on the TV screen as well. 1 still haven't figured 
that one out. 

That's about where things stand at the moment. I have a text processor that I don't 
like. I'm not really interested in buying another, sight unseen. At least I think that I 
have a clearer idea of how a good word-oriented text processor should work with the Apple. 
Maybe it sounds a little drastic but I'm seriously thinking of replacing the Apple keyboard 
with a Cherry Pro keyboard which has a full ASCII character set. The Pro will physically 
fit but it draws about 350 mA or about 250 mA more than the Apple will supply through the 
keyboard connector. 


I also looked at ads and brochures for other text processors and found most of this 
literature uninformative about the essential features of a text editor for the Apple. 

Many do not say whether or how they handle lower case. The two choices seem to be to 

display actual lower-case letters on the screen if the Apple II is equipped with a lower- 

case adapter or to display INVERSE capital letters instead of lower case. The choices of 
how you enter a lower case letter are: (a) control characters, (b) hit ESCape once or 
twice, or (c) use the shift key. Use of the shift key causes problems because shift-P, 
shift-N and shift-M are normally used for 9, and 1, respectively. So, if you use the 
shift for upper and lower case P, N, and M, then you have to hit some other key to tell 

the computer when you want the A , and J. Also, this option may or may not call for 

a slight hardware modification to the Apple keyboard. 

All of the above was academic without a printer. In June 1979 I purchased a re- 
conditioned Diablo printer with keyboard. It became part of the solution and part of the 
(frustration) problem with lower case. It was understandble why the Apple II keyboard would 
not produce lower case on the screen because that keyboard was designed for only upper 
case. It didn't seem reasonable for the Apple II to accept lower case from the Diablo 
keyboard and, by default, convert it to upper case. A Dan Paymar Lower Case Adapter was 
purchased about the same time, as was an Applecations Unlimited so-called "Word Processor". 

I used "so-called" here to signify that it really isn't a "word-oriented" or "cursor-oriented" 
text processor at all -- it is a "line-oriented" processor. That means that the way you type 
text in, line by line, is the way it will be printed. It is not nearly as flexible as the 
word-oriented processor which let you type in an endless stream of words and then enable you 
to print it out in any line length you wish. The line-oriented processor has its place, no 
doubt, but it was clear that I needed a word-oriented processor. Another thing I did not 
like about the Applecations Unlimited processor was the need to use one or two F.SCapes to 
change case. The need for doing something like this was understandable when the Apple II 
keyboard was used because it has its limitations. However, it was even more frustrating to 
have to do it with a full ASCII keyboard such as the one supplied with the Diablo. After 
making some minor changes, I was able to get the Apple to display lower case when the Diablo 
keyboard keyed in lower case. After that small victory, it was a shock to see the Apple 
display the lower case characters as INVERSE upper case while outputting the stored text 
to the Diablo which was printing lower case. Finally, the documentation supplied with the 
word processor was inadequate in many respects. I probably wouldn't have noticed the doc- 
umentation shortcomings except that I had just received an Apple Bulletin Board System (ABBS) 
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ADDING COLORS TO APPLE- I I HI -RES 
(nullifies warrantee) 


1 . Remove the APPLE- I I PC board from its enclosure 

(a) Remove the ten (10) screws securing the plastic top piece 
to the metal bottom plate. Six (6) of these are flat-head 
screws around the perimeter of the bottom plate and four (4) 
are round-head screws located at the front lip of the 
computer. All are removed with a phi Hips head screwdriver. 
Do not remove the screws securing the power supply or 
nylon insulating standoffs. 

(b) Lift the plastic top piece from the bottom plate while 
taking care not to damage the ribbon cable connecting 
the keyboard to the PC board. This cable will have to 
be disconnected from one or the other. 

(c) Disconnect the power supply from the PC board. 

(d) Remove the #8 nut and lockwasher securing the center of 
the PC board. These will not be found on the earlier 
APPLE- I I computers. 

(e) Carefully disengauge each of 6 nylon insulating standoffs 
from the PC board. (7 on earlier versions). 

(f) Lift the PC board from the bottom plate. 


) 


2 . Above the board wiring method 


(a) Lift the following IC pins from their sockets. 

A8-1 

A8-6 

* A8-13 

A9-1 
A9-2 
A9-9 


(b) Mount a 74LS74 (dual C-D flip-flop) and a 74LS02 (quad NOR 
gate) in the APPLE-II breadboard area (All to A14 region). 


(c) Wire the following circuit (* indicates that wiring is to 
a pin which is out of its socket). 


(A9-9)* 



74LS74 74LS02 


(BS-14) (AS-C.)" 



(BS-7) 


( A 8-13) 






or soldered to. 


> 


4. Reassemble the APPLE- 1 1 and make sure it is operational. 

If not, check all wiring very carefully. Make sure that 
all chips are in their sockets and properly oriented. 

i 

5. The following color values are now applicable to the HI-RES 
subroutines . 

BLACK2 128 
ORANGE 170 
BLUE 213 

VHITE2 255 

For example, the program below draws an orange line from 
(10,20) to (200,140). It is assumed that the HI-RES routines 
are already in memory locations $800-SBFF. 

0 X0 = Y0 - COLR 

5 INIT = 2048 : PLOT = 2830 : LINE = 2836 


7 

ORANGE = 

170 : CALL 

INIT 



10 

X0 = 10 : 

: Y0 = 20 : 

COLR = 

ORANGE 

: CALL PLOT 

20 

X0 = 200 

: Y0 = 140 

: CALL 

LINE 


30 

END 








A list follows of all Apple User Groups that we could come up with at press time. 
This list has been compiled from many sources and, undoubtedly, is Incomplete and 
probably has some errors too - and definitely a bit of duplication. Nevertheless, 

and for what it is worth, here it Is We would appreciate being notified of 

any changes. Phone numbers are found to the right of the names. 

me 


15 * K. ’INMAN 

APPLE-HOLl’CS 

• 

SRA BOX 1313 

ANCHORAGE ? AK 99502 

9073441300 


LARRY GOGA 

SAN FERNANDO VALLEY 6502 USERS 
CLUB 

3816 ALBRIGHT AVENUE 

LOS ANGELES? CA 90066 

2133986086 

J T ROGERS 

PRINTOUT /APPLEPEEL 

1161 SHADES CREST ROAD 
BIRMINGHAM* AL 35226 

0 


DAVID SMITH 

NORTH ORANGE COUNTY COMPUTER 
CLUB 

607 NORTH TWILIGHT 

PLACENTIA? CA 92670 

7149939939 

TERRY WOODWARD 

APPLE CORPS 

COMPUTER CENTER* INC 

433 ‘.'ALLEY AVENUE PLAZA 
BIRMINGHAM? AL 35209 

2059428567 


APPLE USER GROUP 

VIDEO GAMES S COMPUTERS 

301 BALBOA 

SAN FRANCISCO? CA 94118 

4152218500 

C JOHNSON 

DATA BITS 

DATA COPE 

S706A ‘J 12TH ST 

LITTLE ROCK * AR 72204 

5016668598 


APPLE USERS GROUP 

CARR ELECTRONICS 

5811 GEARY BLVD 

SAN FRANCISCO? CA 94121 

4156684243 

ED AVELAR 

ABACUS 

2050 JENNIFER DRIVE 

CASTRO VALLEY* CA 94546 

4155382431 


KEN SILVERMAN 

APPLE CORE 

LIBRARY EXCHANGE 

PO BOX 4816 

SAN FRANCISCO? CA 94101 

4158785382 

KIP REINER 

FRE5? ORIGINAL APPLE CORPS 
APPLESAUCE 

12304 MAGNOLIA 

CHINO t CA 91710 

2139021220 


MELVIN WONG 

APPLE-BIZ 

301 BALBOA 

SAN FRANCISCO? CA 94118 

4152218500 

SCOTT STARKWEATHER 

APPLE USERS GROUP 

11074 SAN PABLO AVENUE 

EL CERRITO? CA 94530 

4152335010 


JIM HOYT 

SILICON APPLE PROGRAMMING 
SOCIETY 

2485 ROSSOTTO DRIVE 

SAN JOSE? CA 95130 

4083743680 

APPLE CORE 

AVIDD ELECTRONICS 

2210 BELLFLOWER ROAD 

LONG BEACH? CA 90815 

2135980444 


BYTE SHOP 

4 WEST MISSION STREET 

SANTA BARBARA? CA 93101 

8059662638 

APPLE CORPS 

AVIDD ELECTRONICS 

2210 BELLFLOWER ROAD 

LONG BEACH? CA 90815 

2135980444 


LOY SPURLOCK 

APPLE BYTE USERS GROUP 

14052 E FIRESTONE BLVD 

SANTA FE SPRINGS? CA 90670 

2139212111 

SARKIS KOUZOUJIAN 

COMPUTERLAND OF LOS ALTOS 
4546 EL CAMINO PEAL 

LOS ALTOS? CA 94022 

4159418154 


THE APPLE PICKERS 

SANTA ROSA COMPUTER CENTER 

604 SEVENTH STREET 

SANT ft ROSA? CA 95404 

0 

L ♦ A * APPLE USERS GROUP 

11911 WILSHIRE BLVD 

LOS ANGELES? CA 90025 

2138268499 


MARK UOZNIAK 

recreational computer center 
COMPUTERS PLUS 

1324 S. MARY 

SUNNYVALE? CA 94087 

4037357 480 
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0 


4042660336 




DAVID KAY 
APPLE CORE 

COMPUTERLAND OP THOUSAND OAKS 
1 7i E THOUSAND OAKS BLVO *104 
THOUSAND OAKS . CA 913<b0 


PRESTON LOVE 
APPLE USER GROUP 
DATAMART INC 
3001 N FULTON DRIVE 
ATLANTA » GA 30305 


APPLE USERS GROUP 
COMPUTERLAND 

ISIS YGNACIO VALLEY ROAD 
WALNUT CREEK. CA 94596 

0 


GARY LITTLE 

APPLE B • C • COMPUTER SOCIETY 

101-2044 W THIRD AVENUE 

B.C. CANADA. 0 

6047317886 

TERRY TAYLOR 

APPLE PI/THE SEED 

12319 E SATES CIRCLE 

AURORA. CO 80014 

0 


R ETTORE 0 

EUROPE COMMUNITY COMPUTER CLUB 

59. RODE BEUKENLAAN 

1970 WEZEMBEEK-OPPEM 

BELGIUM. 0 

CARL GRIMES 

DENVER AMATEUR COMPUTER 
SOCIETY 

1380 S. SANTA FE 

DENVER » CO 80223 

3037598969 


RALPH DAWSON 

APPLE BRITISH COLUMBIA 

2922 EAST 25TH AVENUE 
VANCOUVER. B.C 

CANADA. 0 

0 

AUSTIN R BROWN JR 

APPLE PI 

407 PEERY PARKWAY 

GOLDEN. CO 80401 

3032795388 


SCHRAEN DOMINIQUE 

APPLE OEDIP 

8. PLACE STE-OPPORTUNE-75001 
PARIS 

FRANCE. 0 

-5084621 

GLEN BRENNAN 

HPPLEFIELD PARE 

COMPUTERLAND OF FAIRFIELD 
2475 BLACKBROQN TURNPIKE 
FAIRFIELD. CT 6430 

2083742227 


ALFREDO BUZALI 

MICROCOMPUTER CLUB 

FTE DE QUIJOTE #5 

MEXICO 10. D.F., 0 

-5892279 

MARK GOLDFARB 

APPLELIST 

55 PARDEE PLACE 

NEW HAVEN. CT 6515 

2035624907 


APPLE USER GROUP EUROPE 
POSTFACH 4068 

D-4320 HATTINGEN 

WEST GERMANY. 0 

0 

BILL STEWART 

WASHINGTON AMATEUR COMPUTER 
SOCIETY 

4201 MASS AVE. N.W. #168 
WASHINGTON. DC 20016 

2027220210 


BILL MARK 

HONOLULU APPLE USERS SOCIETY 

98-1451-A KAAHUMANU ST 

AIEA. HI 96701 

8084882026 

JAMES H HIGGINS 

COMPUTERLAND OF NEWARK 

ASTRO SHOPPING CENTER 
KIRKWOOD HIGHWAY 

NEWARK. DE 19711 

3027389656 


DENNIS NYHAGEN 

APPLE USER GROUP 

7110 C OHANA-NUI CIRCLE 
HONOLULU. HI 96818 

0 

PAT FIORENTIMO 

APPLE USER GROUP 

2201 PONCE DE LEON BLVD 

CORAL GABLES. FL 33134 

0 


EARL KEYSER 

22 CLOVER LAND 

MASON CITY. IA 50428 

0 

A . C • E . S . 

671 N.E. 56TH STREET 

FT. LAUDERDALE. FL 33334 

3057724768 


LARRY BUGBEE 

2874 ITHACA 

BOISE. CD 83705 

2083629132 

DAVID HALL 

MIAMI APPLE USERS GROUP 

2300 NW 135TH STREET 

MIAMI. FL 32167 

0 

• 

MIKE UftSO 

MICROPROCESSOR USER GROUP 

641 WOQDLAWN 

AURORA* IL 60506 

0 


/-*s 


VICTOR STEEB 3058217401 

APPLE USER GROUP 
SOUTHERN MICROCOMPUTER CO 
5901E NORTHWEST L5lST STREET 
MIAMI LAKES . FL 33169 


KEN ROSE 312359 6 723 

NORTHWEST SUBURBAN APPLE II 
USERS GROUP 
650 POMPANO LANE 
PALATINE* CL 6006 7 
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JOHN GREVE 309786819 7 

QUAD CITY COMPUTER CLUB 

THE MICHIGAN APPLE 

3139795298 


4211 7 AVENUE 

ROCK ISLAND* IL 61201 

32905 U 12 MI ROAD STE 320 
FARMINGTON HILLS* MI 48018 



3128491132 

CHICAGO AREA COMPUTER 

HOBBYISTS EXCHANGE (CACHE) 

PO BOX 52 

SOUTH HOLLAND* IL 60473 

MICHIGAN/APPLE-GRAM 

PO BOX 551 

MADISON HEIGHTS* MI 48071 

0 



JERRY FEIL 

APPLE PIE 

3125328244 

DAN BUCHLER 

6128905051 



MINI ' APP ' LES 


17318 S LOCUST 


13516 GRAND AVENUE SOUTH 


TINLEY PARK* IL 60477 


BURNSVILLE* MN 55337 



JOE TORZEUSKI 0 

APPLE LIBRARY 

51625 CHESTNUT ROAD 
GRANGER * IN 46530 


DOUG HC INTOSH 0 

INDY APPLE PICKERS 

HOME COMPUTER CENTER 

2115 E 62 STREET 

INDIANAPOtlS* IN 46220 


3149654540 

FUTUREWORLD* INC* 

MICRO & PERSONAL COMPUTER CL 
12304 MANCHESTER ROAD 
ST LOUIS * MO 63131 


CREIGHTON CALFEE 0 

THE APPLE JACKS OF ST LOUIS 

PO BOX 0452 
ST LOUIS * MO 63132 


0 NOEL MOSS 3140624040 

ST LOUIS AREA COMPUTER CLUB 

APPLEBUTTER . 

10049 SANTA FE DRIVE PO BOX 2Q924 

OVERLAND PARK* KS 66212 ST LOUIS* MO 63132 


ALLEN SIMPSON 

THE B*R*A»N*C«H» 

4661 TUPELO STREET 

BATON ROUGE* LA 70808 

5049240636 

ODEL SMALL 

APPLE JACKS 

PO BOX 24202 

ST* LOUIS* MO 63130 

0 


SOUTHEASTERN SOFTWARE 

7270 CULPEPPER DRIVE 

HEW ORLEANS* LA 70126 

0 

ALEX POPPER 

APPLE CORE COMPUTER CLUB 

3915 E INDEPENDENCE BLVD 
CHARLOTTE* NC 28205 

7045235107 


DAVE MITTON 

NEW ENGLAND COMPUTER SOCIETY 

PO BOX 198 

BEDFORD* MA 1730 

6174933154 

NANCY TENELL 

GREEN APPLES 

GREENSBORO BYTE SHOP 

218 NORTH ELM STREET 
GREENSBORO* NC 27410 

9192752983 


NEATNOTES 

NEW ENGLAND APPLE TREE 

872 MASSACHUSETTS AVENUE 
CAMBRIDGE* MA 2139 

0 

WILBUR ANDREWS 

CAROLINA APPLE CORE 

5212 INGLEWOOD LANE 

RALEIGH* NC 27609 

9197073509 


DONALD M ISAAC 

APPLESEED 

17 SAXON ROAD 

WORCESTER* MA 1602 

0 

RUSS GENZMER 

APPLE SAUCE OF LINCOLN-OMAHA 
C/0 TEAM ELECTRONICS 

2055 '0' STREET 

LINCOLN* NE 68510 

4024354467 


JOE LOUIS 

MARYLAND APPLE CORPS 

13A ALLEGHENY AVENUE 

TOUSON* MD 21264 

3012960520 

DICK SEDGEWICK 

100 HORNE STREET 

DOVER* NH 3820 

0 


KEVIN PARKS 

MARYLAND APPLE II USERS GROUP 
COMPUTERLAND UNLIMITED* INC. 
907 YORK ROAD 

TOUSON* MD 21204 

3013211553 

DAN FI3CHLER 

COMPUTER LAB OF NEW JERSEY 

14! ROUTE 46 

SUDD LAKE* N J 7923 

2016911984 



14 



2019687498 


STEVE TOTH 

APPLE TREE OF CENTRAL N.J. 

1411 GREENWOOD DRIVE 
PISCATAWAY. NJ 3854 


WILL NEUMAN il 503233S711 

APPLE PORTLAND PROGRAM LIBRARY 
EXCHANGE 
1915 N . E . COUCH 
PORTLAND * OR 97232 


6092948757 

COMPUTER ENCOUNTER 
APPLE USER GROUP 
2 NASSAU STREET 
PRINQETON* NJ 3540 


KEN HOGGATT 5036395505 

APPLE PORTLAND PROGRAM LIBRARY 
EXCHANGE 

9195 S.W. ELROSE COURT 
TIGARD* OR 97223 


EARL J NIELSEN 5054378447 

THE APPLE CORPS 

PERSONALIZED COMPUTER SERVICES 
1803 CORTE DEL RANCHERO 
ALAMOGORDO* NM 88310 


APPLE BYTER'S CORPS 7168475800 

(MEETING PLACE) 

BUFFALO SAVINGS BANK 
3990 SHERIDAN DRIVE 
ANHERST* NY 14226 


CHARLES KQLLETT 5162860198 


32 N BREWSTER LANE 

BELLPQRT* LONG ISLAND* NY 11713 


NEIL LIPSON 2153566183 

PHILADELPHIA AREA COMPUTER 
SOCIETY 

29 S. nEU ARDMORE AVENUE 
BROOMALL* PA 19008 


0 

APPLE USER GROUP 
COMPUTERLAND OF HARRISBURG 
4644 CARLISLE PIKE 
MECHANICSBURG* PA 17055 


DICK MOBERG 2159233299 

PHILADELPHIA AREA COMPUTER 
SOCIETY (PACS) 

PO BOX 1954 

PHILADELPHIA* PA 19105 


- - 5165794295 

NYC USERS GROUP 
THE DRYSDALE SECURITY 
55 WATER STREET 
NEW YORK* NY 10004 


NEIL SHAPIRO 2126067923 

NYC USERS GROUP 

COMPUTER/MftRT OF NEW YORK 

113 MADISON AVENUE 

NEW YORK* NY 10016 


0 

ASD OFFICE SYSTEMS 
THE MID-HUDSON APPLE CORP 
RT 55 - VANWYCK PLAZA 
POUGHKEEPSIE* NY 12603 


GARY WEIR 7168393486 

APPLE BYTER'S CORPS 


225 WALTON DRIVE 
SNYDER* NY 14226 


0 

COMPUTER SOLUTIONS 
DAYTON AREA APPLE USERS 
1932 BROUN STREET 
DAYTON* OH 45409 


DAN WATSON 5132732348 

DAYTON MUSEUM OF NATURAL 
HISTORY 

2629 RIDGE AVENUE 
DAYTON* OH 45414 


JOHN ANDERSON 5138291340 

APPLE-SIDER 

5707 CHESAPEAKE WAY 
FAIRFIELD* OH 4501 4 


JERRY HENSHAW 9198367364 

THE TULSA COMPUTER SOCIETY 
PO BOX 1133 
TULSA* OK 74101 


— - 4129211333 

APPLE USER GROUP 
THE COMPUTER HOUSE 
1000 GREENTREE ROAD 
PITTSBURGH* PA 15220 


RICHARD C SECRIST 0 

APPLE PI 

RT #12* CHEROKEE HILLS 
SEVIERVILLE* TN 37862 


4124525701 

APPLE CORPS 

COMPUTERLAND OF AUSTIN 
3300 ANDERSON LAND 
AUSTIN* TX 78757 


BOBBIE FERRELL 2146611211 

THE APPLE CORPS - GREENHILL 
SCHOOL* FULTON BLDG 
14255 MIDWAY ROAD 
DALLAS* TX 75240 


R. V* COLLINS 0 

APPLE BARREL 

12502 BEXLEY 
HOUSTON* TX 77099 


BILL HYDE 5128280553 

APPLESEED 

THE COMPUTER SHOP 

6812 SAN PEDRO 

SAN ANTONIO* TX 78216 


PHILIP U JACKSON 3002*27652 

COMPUTER SOLO T IONS 
. SUITE 124A 9200 BROADWAY 
SAN ANTONIO* f< 782.17 


BRUCE LERNER 3012620860 

APPLE 

TRT POWER ELECTRIC 
30 F 4500 STREET 
MURRAY* UT 34107 



Byte/ from the APPLE Pi 

Sandy Greenfarb 

Thia column is intended to be a forum for presenting ideas, discoveries, techniques 
and such that might be of benefit to other APPLE users and do not warrant a full 
article. Length does not denote importance and sometimes significant gems go un- 
said because their authors felt they were too short. 1 am going to start this off with 
a couple of items of my own and hope that others will follow suit and contribute their 
short tidbits. How often this column appears depends on the support of the member- 
ship. 


Recording APPLE Music: While rereading the red APPLE II Reference Manual 
(137th time), I discovered a reference to $C02X, toggle cassette output. As an 
experiment, I took a music demo and changed the references in the program from 
$0030 (toggle speaker output) to $0020. The result was music that could be 
recorded and/or played out loud on my cassette recorder. 


On 


>32767 (48K machine): Some Integer Basic programs, for one reason or another, 
save pointers in a variable for use in the program, i. e. , HIGHMEM=PEEK(77)*256 
+ PEEK(76). These same programs failed with a > 32767 ERROR when I moved up to 
48K. The following line substitution cured this problem. HIGHMEM=PEEK(77) 
MODl28*256+PEEK(76)- 16384 *(PEEK(77)> 127)- 16384 *<PEEK(77)> 127) 


TINY PASCAL - Combining libraries from disk: Users of Tiny Pascal quickly dis- 
cover the need for maintaining libraries of procedures and functions for use with 
their programs. To use one source library, simply load the library and write the 
program around it. I discovered the following method to append one library to 
another. In Pascal monitor mode, load the first library. Start the Editor and this 
should give you a statistical message of bytes used for your source (for this example 
I'll use 5000-5CFE). Next return back to Monitor and execute a DOS command load- 
ing the second library and the last address used by the first library (BLOAD LIB2, 
A$5CFE). The libraries are now appended. The reason this works is that Tiny 
Pascal uses a $FF as the last character of a source file to indicate End-of-File. 

By overwriting the first End-of-File mark, you have connected the files. 


APPLESOFT - Symbolic subscript in DIM statement - In order to keep my daughter 
interested in HANGMAN, I constantly modify the list of words in my DATA statements. 
I found that a symbolic subscript simplified my program changes. Hopefully, the 
following technique will be of benefit to others: 

10 NUMBER=6: REM NUMBER OF WORDS IN DATA STATEMENTS 
20 DIM WOR D$(NUMBER) 

30 FOR 1=1 TO NUMBER: READ WORD(NUMBER): NEXT 

70 CURRENT$ = WORD$( 1 +INT(NUMBER*RND( 1 ))): REM SELECT WORD 

199 DATA WORD1, WORD2, WORD 3, WORD4, WORD5, WORD6 
Now whenever I change the number of words, line 10 is the only other change required. 
Note that NUMBER must be defined before the DIM statement. 
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Hdju/ting the DISK II 

Mark L. Crosby 



First, let me explain that I do not recommend you Immediately tear your disk apart to adjust 
Its speed as that will certainly nullify your warantee. However, If you are somewhat mechan- 
ical and your warantee has expired, then this Is for you. , 

You do not need any electronics experience nor any special tools other than either a (a) 
neon power tester or (b) a flourescent light, and a tiny screwdriver. 

First, turn off the power to your Apple and remove the Disk Unit from its Controller Card 
(leave the card in the Apple). Now that the Disk unit is safely disconnected from any power 
source It is safe to open it. Remove the 4 screws from the bottom of the unit which hold the 
cover to the base-plate. Slide the cover backwards - away from the disk gate - until It Is 
free. This may require some considerable and careful effort as the cover fits tightly against 
the base-plate and associated structural supports Inside the unit. Just be sure the multi- 
wire cable Is not caught on the cover as you slide it backwards. After the cover has been 
removed, turn the disk unit over and place the cover aside for a moment. 

Now remove the remaining 4 screws on the bottom of the unit. This will separate the base- 
plate from the remainder of the unit. Before you try to remove the base-plate (after the 
screws are out), unclip the cable clamp holding the multiwire cable to the back of the 
base-plate and slide the cable out of the clamp. How lay the base-plate aside and turn 
the disk unit upside down. 

Now reconnect the multiwire cable to the Controller Card and power up the Apple II. Attempt 
to boot the DOS (do not place a floppy disk in the Disk unit) by hitting the Ctrl-P return 
sequence. This will start the disk motor turning. 

On the very center part of the unit is a strobe disk calibrated for both 50 and 60 Hz. So 
bring over the neon light or flourescent lamp, turn it on and watch the pretty lines 
moving just like your record turntable. Note which lines are for 60 Hzlli 

Now the "hard" part. You do have a tiny screwdriver don't you? Well, on the back apron of 
the disk unit is a small printed circuit board and peeking up at you from one end on the 
upper edge (which is really the bottom edge but the unit is upside down now) is a small 
10-tum potentiometer. See figure. Actually, this may need only a slight trimming up 

so a small turn may produce significant results. As you turn the pot, watch the strobe 
lines until they come to a halt - or as nearly non-moving as possible. You are finished. 

Reverse the procedure to put everything back together - remember to turn off the power first, 
remove the cable from the controller card, clip the cable back onto the base-plate, put the 
4 screws back, put the cover back by sliding it from the rear forward and, finally, put the 
remaining 4 screws back. 

Simple? Definitely. 

p.s. This is how the "pros" do it. 
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fig. 1 


Stephen Woznlak, Vice President of research and 
development for the Apple Computer Company, 
Cupertino, California, received the Association 
for Computing Machinery (ACM) Grace Murray Hopper 
award at the ACM annual conference last month in 
Detroit. The Hopper award cites Wozniak for "his 
many contributions to the rapidly growing field 
of personal computing and, in particular, to the 
hardware and software for the Apple Computer." 
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feo/on V Greeting/ 


COMPUTER EMPORIUM 

featuring : 

^apphzGomputar inc. 

Qc commodore 
exidy 
cromemco 

1990 K St.,NW 1984 Chain Br. Rd. 
D.C. VA. 

466-3367 821 8334 

service shop: 

E 821-8394 

call for 

new xmas hours! 
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What’s Where in the APPLE 


Professor WHUsm F. Luebbort 
Dartmouth College 
Hanover, NH 03755 


Whether you are programming In BASIC or assembly 
language, a memory map helps save time, reduce pro- 
gram size and Improve performance. This Is the most 
complete and up to date APPLE memory map ever 
published. 


To get the most out ol an APPLE, or 
any other computer with limited 
resources, it is important to know a good 
deal about the hardware and software 
environment. 

When one graduates Irom simple pro- 
grams to more ambitious programs in- 
volving careful control of man-machino 
Interaction, analog to digital or digital to 
analog conversion, extensive use of 
computer graphics, the control of exter- 
nal devices, database management, 
sorting, word-processing or any ol a 
wide variety of interesting tasks, this 
knowledge lends to become more impor- 
tant. When (and if) one gels into resl 
time programming, adding his own 
specialized interlaces, performs ac- 
tivities where one must get the absolute 
maximum speed or gets into other situa- 
tions where machine language program- 
ming is appropriate, tt becomes critical. 

Not every serious programmer needs 
to become a machine language level pro- 
grammer. However, good programmers 
know that when (he computer is running 
their programs there is a good deal of 
machine language code in the machine 
providing an operating environment for 
their programs This operating environ- 
ment typically includes the system 
monitor, a BASIC interpreter and 
possibly a disk operating system (DOS) 
and/or extra ROM packages. 

When one looks at interesting pro- 
grams described in magazines and user 
Group newsletters, he finds that theso 
programs often contain PEEKs, POKES 
and CALLS. These are commands which 
are extensions ol BASIC (or other higher 


level languages). They are provided to 
allow one to interlace with the computer 
hardware, operating environment soft- 
ware. and other machine language pro- 
grams or subprograms. 

PEEKS, POKES and CALLS all refer to 
memory locations which are identifiable 
as to what they contain or what they do. 
a PEEK oxamines the contents ol a 
specified memory location and attows 
one to use that content In a program. 
POKE changes the contents of a 
designated memory location to some 
specified value, tl can be used to change 
parameters of the operating environ- 
ment or to set up or change pieces of 
program or data. A CALL transfers pro- 
gram control to a particular memory 
location and sols up a return linkage for 
transfer back to the CALLing routine in 
the user's program. 

Piecos ol the monitor or some other 
pans of the operating environment can 
often be accossed via CALLS, POKEs 
and PEEKs to modify system operation 
or to perform desired functions without 
the necessity ol additional code. Usually 
this code has been carefully written in 
machine language and optimized by 
Qood programmers, so it runs faster and 
takes less spaco or less computer time 
than the same function would require if 
programmed totally by the user. 

A programming manual intended for 
serious programmers should supply 
some sort of memory map and informa- 
tion about the most important and fre- 
quently used PEEKs, POKEs and CALLS. 
A good memory map can show the user 
where ho can get information from the 


computer, what potentially useful soft- 
ware is avaitahlo but perhaps hidden 
away inside the computer, and the 
"hooks" provided to perform a wide 
variety ol (unctions by moans of CALLS, 
POKEs and/or PEEKs. Often it becomes 
the most wed-worn section ol the 
manual. Once programmers begin using 
it as a source ol information, they begin 
to wish for a more complete atlas which 
will lot them find more and more infor- 
mation and guide them tn their own ex- 
plorations inside the computer and its 
software. 

The memory map presented here was 
developed initially as a programming aid 
for my own personal programming. Im- 
portant sources of information for its 
creation included the APPLESOFT II 
Manual, the APPLE Reference Manual, 
WOZPAC and various issuos of MICRO. 
Call Apple and NEAT as well as my own 
investigations inside the computer 

The map is being circulated for com- 
ment, correction and modification by 
many of the more aclivo members of the 
New England Apple Tree User's Group. 
They have suggested valuable changes, 
corrections and additions. Inevitably 
there will still be errors and omissions. 
For these t beg your indulgence. 

This memory atlas is stored on line on 
the Dartmouth Timeshare System in a 
database which can be used for selec- 
tive retrieval and report generation using 
standard database management soft- 
ware. The author would appreciate cor- 
rections or suggested changes or addi- 
tions. Please mail them to him at Hin- 
man. Box 6166, Dartmouth Cotiege, 
Hanover, NH 03755. 
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HCOLORl 

COUNTH 

R19L"R19H 


ODaSL'COASH 
MQASL *' liO ASH 
DASL'OASM 
BAS2L'BAS2H 


CSWL'CSUM 

KSWL'KSWM 

PCL'PCM 

*OT 

XQTNZ 

AIL-AIM 

A2L -ASM 

A3L-A3H 

A4L-A4H 

FHT 

A5L-A5H 

ACC 

■ REG 

VREC 

STATUS 

SPNI 

LOME ML ‘‘LOHEMH 

Hint ml 'Mint mm 

RNDL'RNDM 


START PROG PTR 
Lontn 

ARRAY pointer 
FREE SPACE PNTR 
STRING POINTER 


HARDWARE PACE ZERO 

JUMP INSTRUCTIONS TO CONTINUE IN APPLESOFT 
SWEET-16 <16-011 INTERPRETER! REGISTER HO 
MONITOR MEMORY LOCATION ‘LOCO ' 

MONITOR MEMORY LOCATION LOCI' 

LOCN FOR VSR FIJNCT ION'S JUMP INSTRUCTION 
GENERAL PURPOSE COUNTERS/FLAGS FOR APPLESOFT 
Ml -RES GRAPHICS ON-TME-FLY SHAPE POINTER 
HIRES POINTER TO SHAPE LIST 
HI -RES CRAPM1CS ON-TME-FLY rnLOR DYTE 
HIRES RUNNtNC COLOR MASK 

Ml -RES GRAPHICS MICM-ORDER UYTf OF STEP CO»fNf FOR LINE 
SWEET-16 i 1 6-0 I T INTERPRETER * PCGISIER RI9 
APPLE II SYSTEM MON | TOP RfGtPVCD IOCATKINS 
SCROLLING WINDOW I EFT SIDE 10-19 OR *0-*27» 

SCROLLING WINDOW WlOTM (| «0 OH * I - *20 M WNIR tr T *WNDUU 1 1 * '40 > 
SCROLLING WINDOW TOP l INE <U-?J OR *0*16) 

SCROLLING WINDOW DOTTONlInE <0'210R *0-* 16 M WNOB TM Wf»D TOP » 

CURSOR HORIZONTAL POSITION *0*1** «)H *n *27 I 
CURSOR VERTICAL POSITION lO-TD OR *0-* I 7 ) 

lo-wes graphics pointer to hfimost ovrr of cur plot i it* 

HI 'RES GRAPHICS ON-TMt-FlY OASE ADDRESS 

monitor base address poinifh 

MOTH ton OASE ADDRESS POINT LH r 
LOW RES COLOR GRAPHICS M2 
MONITOR ME MOW / LOCATION 'LMNEM ’ 

MONITOR RETURN POINTER 
LOW -RES COL OR CRAPHICS V? 

MONITOR MEMORY LOCATION ' RMNCM ' 

MONITOR MEMORY LOCATION V2 
LOU-RL5 COLOR CRAPHICS MASK 
MONITOR MEMORY LOCATION CM* SUM 

MON I TOR V MINIASSEMIILCR ML M< )M Y LOCATION FORMAT 1 
MONITOR MEMORY LOCATKjN LASTIN' 

MONITOR t MINIASSEMBLER MEMORY LOCATION 'LENGTH* 

MONITOR MEMORY LOCATION SIGN 

LO-RES COLOR GRAPHICS COLOR «FOR PLOT /ML IN/VL IN FUNCTIONS 
HI -RES CRAPHICS MMASK ON- THE -FLY 01 T MASK 
MONITOR L MINIASSEMBLER MEMORY LOCATION 'MODE' 

VIDEO FORMAT control jssitrr > -normal. i 27 <»7F (-flashing 6:l‘*3F i-inv 
PROMPT CF4ARACTER PRINTED ON CETLN CALL 
MONITOR T. MINI ASSEMBER MEMORY LOCATION 'YSAV 
MONITOR MEMORY LOCATION 'VSAVI' 

MINIASSEMOER MEMORY lOCATION 't ' 

PROGRAM COUNTER FOR USER E*ll ON COUT ROUTINE I MUNI ION i 
PROGRAM COUNTER FOR USER E* M ON HE V IN ROUTINE (MONITOR* 

USER PROGRAM COUNTER SAVED HERE ON ORA TO MONITOR 
MONITOR MEMORY LOCATION ’ *ot 
MONITOR MEMORY LOCATION *0TNZ' 

MONITOR WORK BYTE PAIR Al 
MONITOR WORK BYTE PAIR A? 

MONITOR WORK DVIER PAIR AS 
MONITOR WORK BYTE PAIR A4 
MINIASSEMBLER MEMORY LOCATION 'FMT ' 

MONITOR WORK BYTE PAIR AS 
USER AC SAVED HERE ON ORK IO MONITOR 
USER I - REG SAVED HERE ON BHK 10 MONITOR 
USER Y-REC SAVE HIRE ON BHK TO MONITOR 
USER P STATUS SAVED MERE ON BBK TO MONITOR 
USER STACK POINTER SAVED MERE ON ORK 
POINICR TO LOMEM 
POINTER IO HlMEM 

16 BIT NO RANOOMl ZED WITH I ACM KEY ENTRY 
GENERAL PURPOSE POINTERS FOR APPLESOFT 
MONITOR POINTER 'AC ' 

HIRES GRAPHICS DELTA-* FOR Ml IN SHAPE 
HIRES CRAPHICS SHAPE TEMP 
HIRES CRAPHICS DCLTA-Y FOR ML IN SHAPE 
MONIIOR 16-011 POINTER 'KIND 

Ml RES GRAPHICS ODRNl 2 LSD S ARE ROTATION OUADRANT FOR DRAW 
HI -RES GRAPHICS ERROR FOR ML IN 
MONITOR 16-01 T POINTER AU* 

Ml -RES GRAPHICS ERROR FOR ML IN 
HI -RES CRAPHICS ERROR FOR HL IN 
RESULT OF LAST MUL T IPLV/DI VI DE 

POINTER TO DECINNINC OF PROGRAM NORMALLY *0801 
POINTER TO START OF SIMPLE VARIADlE SPACE 
POINICR TO UEC INNING OF ARRAY SPACE 
POINTER TO END OF NUMERIC STORAGE IN USE- 

POINTER TO START OF STRING STORAGE STRINGS TO END OF MEMORY 
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HE XL DC DECLOC NAME USE 


*0003- *0004 
•0089-S009C 
•0099 

*0090 - *00A3 
•OOA4 

*OOA9-*OOA9 

•00AC-*00AC 

•OOAF-SOOBO 

•0091 

•oob i -*ooce 

•0097 

•O0BQ-*0099 

•0008^*0089 

•00C9-*00C0 

•OOCA-*OOCD 

•OOCC-FOOCD 

•OOCE-«OOCF 

*OODO-*OODF 

•OODO 

•OODE 

•ooeo-«ooc 2 

•0CC4 

*OOE9-«OOC7 
•OOE6- *00E9 

*OOFO-*OOF3 

•00F3 

•OOP* 

*OOF4-*OOFO 
•OOFS 
♦OOF 7 
•OOFO 
♦OOF 9 
•OOFC 

•OIOO-SOIFF 

•0200 

•0200- •02FF 

•0300-*03FF 

•0300-«03F7 

•0300. •03AF 

*0320-40321 

•0322 

•0323 

•0324 

•0329 

•0326 

•0326 

•0327 

•0328-40329 

•032A 

•0300 

•0300 

•0303 

•0306 

*0309 

•03DC 

•03C3 

•03EA 

•03F6 

•03FS 

•03FE 

*03F6-*03FF 

S0400-*07FF 

•0470*0 

*0470*0 

•04FQ*8 

*04F8*8 

•097Q*S 

•0970*9 

•09FQ*S 

•0676*8 

•0670*8 

•06F0 

•06FQ*S 

•0778*8 

•0778*8 

•07F8*8 

•07F0*S 

•0800 

•0600-*09FF 
• 0800- *OBFF 


131-132 

133-196 

197-163 

164 

169-171 

172-174 

179-176 

177 

177-200 

183 

104-189 

104-109 

201- 209 

202- 203 
204-209 
206-207 
216-223 
216 
222 

224-226 

220 

229-231 

232-233 

234 

240-243 

244 

244-248 

249 

247 

240 

249 

292 

296-911 

912 

912-767 

760-1023 

760-1019 

760-943 

eoo-eoi 

802 

803 

004 

009 

006 

006 

007 

808-009 

810 

976 

976 

979 

902 

909 

900 

999 

1002 

1016 

1019 

1022 

1022-1023 

1024-2043 

1144*0 

1 1 44*S 

1272*0 

I272*S 

1400*0 

1400*0 

1920*0 

1696*0 

1696*S 

1 784*8 

1704*0 

1912*S 

1912*5 

2040*9 

2040*0 

2040 

2040-2999 

2040-3071 


POINTER TO THE LAST-USED VARIABLE'S VALUE 
GENERAL USAGE 

PICK MONITOR MEMORY LOCATION 'PICK' 

MAIN FLOAT I NO-POINT ACCUMULATOR - 
GENERAL USE IN FLOATING POINT MATH ROUTINES 
SECONDARY FLOAT INO POINT ACCUMULATOR 
OENERAL USAGE FLAGS/PO INTERS 

PROGRAM POINTER POINTER TO END OF PROGRAM NOT CHANOEO BY LOMEM 

C MR GET 8/R CALL - GETS NEXT SEQUENTIAL CMR OR TOKEN 
CHRCCI ROUTINE CALLED WHEN A-S WANTS ANOTHER CHARACTER 
CHRGOT CMRCOT S/R CALL CHRCET INCREMENTS TXTPTR CHRCOT DOES NOT 

PTR TO LAST CHAR OBTAINED THRU CHRCET ROUTINE 
TXTPTR TXTPTR - POINTS AT NEXT CHAR OR TOKEN fROM PROG <C/A DEC 70> 

RANDOM NUHOER 

PPL'PPH BASIC START -OF -PROORAM POINTER 

PVL'PVH SASIC END OF VARIABLES POINTER 

ACL'ACH BASIC ACC 

ONERR POINTERS/ SCRATCH 
POKE 0 TOCLEAR ERROR FLAG 

WHEN ERROR OCCURS'- ERROR CODE APPEARS HERE 
HI -RES CRAPHICS IVY COORDINATES 
HI -RES CRAPHICS COLOR OYTE 
GENERAL USAGE FOR HI -RES GRAPHICS 
POINTER TO BEGINNING OF SHAPE TABLE 
COLLISION COUNTER FOR HI -RES CRAPHICS 
GENERAL USE flags 

SIGN MONITOR 6 FLOAT I NO POINT ROUTINES MEMORY LOC SIGN' 

*2 MONITOR 6 FLOATING POINT ROUTINES MEMORY LOC '*2' (EXPONENT 2! 

ONERR POINTERS 

M2 MONITOR * FLOATING POINT ROUTINES MEMORY LOC 'M2* (MANTISSA 2» 

SI6PAG SWEET- 16 MEMORY LOCATION 'SI6PAC ' 

XI MONITOR 6 FLOAT INO POINT ROUTINES MEMORY LOC *1' (EXPONENT l) 

Ml MONITOR t FLOATING POINT ROUTINES MEMORY LOC 'Ml' (MANTISSA (> 

C MONITOR I. FLOAT INO POINT ROUTINES MEMORY LOC '£ ' 

SUBROUTINE RETURN STACK 

IN MONITOR «. MINIASSEMBLER MEMORY LOCATION IN' 

KEVIN (INPUT! BUFFER 

AREA CLOBBERED BY EITHER MASTER OR SLAVE DISKETTE BOOT 

OFTEN FREE SPACE NOTE COMPETING USES OFTEN FREE SPACE CONSTRAINTS 

DECWRITER PRINTER OUTPUT (IF BL0AOED FROM DISK! 

XOL'XOM HI -RES CRAPHICS- PRIOR X-COORD SAVE AFTER HL In OR HPlOT 

YO HI -RES GRAPHICS VO - MOST RECENT V-COORDINATE 

BXSAV HI -RES GRAPHICS 'DXSAV' 

H COL 08 HI-RES CRAPHICS COLOR FOR KPLOT' HPOSN 

MNDX HI-RES CRAPHICS KNOX - ON-TME-FLY OYTE INDEX FROM BASE ADDRESS 

HP AC POKE 32 FOR Ht-RES P01 PLOTTING'- 64 FOR PAGE2 

NPAC HI-RES CRAPHICS MEM PAGE FOR PLOTTING CRAPHICS *20 FOR PCI '*40 FOR PC. 

SCALE ON- THE -FLY SCALE FACTOR FOR DRAW' SHAPE' MOVE 

SHAPXL'SHAPXH START -OF -SHAPE -TABLE POINTER 
COLLSN COLLISION COUNT FROM DR AW" DR AW 1 

DOS RE-ENTRY POINT <3000 » 

INITIALIZE OR RE-INITIALZE DOS (3D0G! 

DOS 3 I HARD ENTRY POINT 

DOS 3 I ENTRY POINT FOR I/O PACKAGE 

DOS 3 I ENTRY POINT FOR RWTS 

DOS 3 I ENTRY POINT TO LOAD V'A WITH ADDRESS AT END OF SYS BUFFER 
999 DOS 3 I ENTRY POINT TO LOAD V'A WITH ADDRESS OF IOOLK 

1002 DOS 3 2 ENTRY POINT FOR ROUTINE THAT UPDATES I/O HOOK TABLES 

USRADR CTL-V WILL CAUSE JSR MERE 

NH1 NMI *S VECTORED TO THIS LOCATION 

1R0ADR MONITOR MEMORY LOCATION * 1 RQADR * 

IRQ'S VECTOREO TO AODRESS WHOSE POINTER IS HERE 

SCREEN BUFFER (HARDWARE PACES 4-7) (LOW-RES CRAPHICS 6 TEXT PACE I! 

BRATE SERIAL INTERFACE BAUD QUANTUM RATE ftl- 19200 BAUD. *40-100 OAUO 

SCRATCHPAD MEMORY BYTE FOR PERIPHERAL IN SLOT aS 
SIBITS SERIAL INTERFACE CONTAIN NUMBER OF STOP BITS (INCLUDING I PARITY BIT' 

SCRATCHPAD MEMORY BYTE FOR PERIPHERAL IN SLOT 4S 
STATUS SERIAL INTERFACE PARITY CHECKSUM OPTIONS (SEE MANUAL I 

SCRATCHPAD MEMORY BYTE FOR PERIPHERAL IN SLOT MS 
SCRATCHPAD MEMORY BYTE FOR PERIPHERAL IN SLOT aS 
OYTE SERIAL INTERFACE INPUT OUTPUT BUFFER 

SCRATCHPAD MEMORY DYTE FOR PERIPHERAL IN SLOT aS 
SCRATCHPAD MEMORY BYTE FOR PERIPHERAL IN SLOT aS 
PWDTH SERIAL INTERFACE PRINT LINE WIDTH (• CHARS PER LINE! 

NDITS SERIAL INTERFACE NUMBER OF DATA BITS PLUS I FOR START BIT 

SCRATCHPAD MEMORY BYTE FOR PERIPHERAL IN SLOT aS 
FLAGS SERIAL INTERFACE OPERATION MODE 

INTERRUPT RETURN MEMORY DYTE FOR PERIPHERAL IN SLOT aS 
DEFAULT INTEGER BASIC LOMEM 

AREA CLOBBERED BY EITHER MASTER OR SLAVE DISKETTE OOOT 
SECONDARY SCREEN BUFFER (TEXT 6 LOW-RES CRAPHICS PACE 21 
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HEXLOC D6CL0C NAME USE 


«GOOO-tCOOO 2040-491 S3 
•OOOO-LOMEM 204Q-L0MEM 
•OCOO 3072 

•OCOO-*IFFF 3072-8191 
•0CP2 3314 

•ID00-*3FFF 4000-16383 

•1000-44000 6912-16304 

•2000-«3FFF 6192-16383 

•DOOO-LOMEM 17260-L0MCM 
•3F3-43F4 1011-1012 

•4000- 44920 16304-17696 

•4000-69FFF 16304-24973 

•4900 17664 

•4900-4920 17664-17696 

•9600- *8000 22016-32760 

•9600-49893 -27136—26941 

*9600“ *9 700 -27136—26880 

*9701 -*9002 -268 79- -26622 

•980 1-99093 -26623— 26941 

*9010- -29328-7 
•9D73-*A7DF -29229—29961 

•9DB9 -29199 

•9E40 -29011 

•9C7E -24962 

•AIM -24140 

•AI09 -24139 

•A1CE -24130 

•A I DC -24100 

•AIEC -24062 

•AIFC -24068 

•A200 -24064 

•A200 -24064 

•A208 -24096 

•A20C -24092 

•A223 -24029 

•A236 -24010 

•A278 -23944 

•A2EC -23828 

•A327 -23769 

•A330 -23760 

•A3A9 -23643 

•A476 -23434 

•A480 -23411 

•A4A9 -23387 

«A4flO -23376 

•A4C4 -23324 

•A90I -23299 

•A9O0 -23283 

•A93I -23247 

•A94F • -23217 

•A966 -23210 

• A7E0- 9A663 -22960- -22439 

•A6C0-9A980 -22323—22144 

•A996- *A997 -221 22— 22121 

•A998-9A999 -22120--221 19 

•A9A3-9A9A4 -22109--22108 

•A9B9-«A9B6 -22091 — 22090 

•AA08 -22009 

•AA3F-RB2CC -21993-- 19762 
•03EF-4B642 -19473—18870 

*0000 -17192 

•0F6 x 

•8FFF -16304 

•OFFF -16304 

•COOO -16384 HOD - IOADR 

•COOO-4COOF -16384— 16369 
*COOO-*CFFF -16384 — 12289 
•COlO >16360 HBDBTD 

•C010-9C0IF -16368—16393 

•C020 -16392 TAPEOUT 

•C02X -16392 

•C030 -16336 SPKR 

•C04X -16320 

•COOO -16304 TXTCLR 

•COO l -16303 TXTSET 

•C092 -16302 MlxCLR 

•C093 -16301 MIXSET 

•C094 -16300 LOWSCR 

•COOO -16299 MI SCR 

•C096 -16290 LORES 

•C097 -16297 HIRES 


RANGE OF POSS10LE SETTINGS FOR HIMEH I DEPENDING UPON MEfl SIZE' DOS 
PROGRAM STORACE for ROM VERSION OF APPLESOFT 

DEFAULT LOCATION FOR START OF SHAPE TABLE AS SET 0V Ml -RES SHAPE LOAO 
OFTEN FREE SPACE 

TO CNVRT A/S PROG FM ROM TO CASSETTE LOAD PRQO' CALL 331 4'L IST'SAVE 
THIS REGION OF MEMORY IS CLOBBERED BY A SLAVE DISHETTE BOOT 
RAmDOS I VERSION OF DOS USED WITH MASTER CREATE - FROM DISK) 

HI -RES GRAPHICS PACE I 

PROGRAM STORACE FOR RAM VERSION OF APPLESOFT 
DOS 3 1 - POKE TO ZEROS TO REOOOT HELLO PROGRAM 
NORMAL LOCATION FOR FAPOR'S Ml RES TEXT SET 
HI -RES GRAPHICS PACE 2 

CALL FOR INVERSION BY KAPOR S ROUTINE 

S/R W/ HAPOR ' S MI -RES TEXT SET TO INVERT UNITE TO BLACK i V1CEVERSA 

DISH OPERATING SYSTEM (DOS 3 It 

DOS 3 1 USER BUFFER »l 

DOS 3 I USER DUFFER ■! DA I A DUFFER 

DOS 3 1 USER BUFFER •! - LIST OF SECTOR * TRACH NUMBERS USED 

DOS 3 1 USER OUFFER •! - FILE NAME 6 Ml SC DATA 

STARTING ADDRESSES FOR VARIOUS OOS3 1 TASKS 

SYSTEM SECTION OF DOS 3 I 

INITIALIZE OR RE-INITIALIZE DOS 

ROUTINE WHICH HANDLES DOS INPUT HOOK 

ROUTINE WHICH HANDLES DOS OUTPUT WOK 

ADDRESS FOR DOS3 I PR« COMMAND 

ADDRESS FOR DOS 3 I IN* COMMAND 

ADDRESS FOR DOS 3 I MON COMMAND 

ADDRESS FOR DOS 3 I HAIFILE5 COMMAND 

AODRESS FOR DOS 3 I DELETE COMMAND 

ADDRESS FOR DOS 3 I LOCH COMMAND 

ADDRESS FOR DOS 3 1 OSAVE COMMAND 

ADDRESS FOR DOS 3 I UNLOCK COMMAND 

ADDRESS FOR DOS 3 1 VERIFY COMMAND 

ADDRESS FOR 003 3 I RENAME COMMAND 

AODRESS FOR DOS 3 I APPEND COMMAND 

ADDRESS FOR DOS 3 I OPEN COMMAND 

AODRESS FOR 003 3 I CLOSE COMMAND 

ADDRESS FOR DOS 3 I DLOAD COMMAND 

AODRESS FOR DOS 3 1 ORUN COMMAND 

ADDRESS FOR DOS 3 I SAVE COMMAND 

ADDRESS FOR DOS 3 I LOAD COMMAND 

ADDRESS FOR DOS 3 1 RUN COMMAND 

ADDRESS FOR DOS 3 I CHAIN COMMAND 

ADDRESS FOR DOSS 1 WRITE COMMAND 

AODRESS FOR DOS 3 I READ COMMAND 

AODRESS FOR DOS 3 I INI T COMMAND 

ADDRESS FOR DOS 3 I HCJMON COMMAND 

AOOflESS FOR DOS 3 1 FP COMMAND 

ADORE SS FOR DOS 3 I INT COMMAND 

AODRESS FOR DOS 3 1 EXEC COMMAND 

ADDRESS FOR DOS 3 1 POSITION COMMAND 

DOS COMMAND TABLE 

DOS ERROR MSG TAOLE 

DOS INTERNAL HOOK ADDRESS TO OUTPUT A CHARACTER 
003 INTERNAL MOOH ADDRESS TO INPUT A CHARACTER 
LENGTH OF BLOADED FILE 
START I NO AODRESS OF 01 OADFD FILE 

START OF LIST OF POINTERS TO SECTIONS OF OOS 3 I 1/0 PACKAGES 
DOS 311/0 PACKAGE 

DOS 3 I SYSTEM OUFFER IFOR CATALOO ETC I 
ROUTINE WHICH READS IN DIRECTORY OFF DISH 
VOL NO OF CURRENT DISK 
HICHEST RAH MEMORY AODRESS 

DEFAULT INTEGER BASIC M|M£M <W/0 DOS' 48K MACHINE! 

READ KEYBOARD IF VAL>127 THEN KEY WAS PRESSED 

KEYBOARD INPUT SUBROUTINE 

ADDRESSES DEDICATED TO HARDWARE FUNCTION 

CLEAR HEVOOARD STROBE POKE O AWAVS AFTER READING HDD 

CLEAR KEYBOARD STROBE SUBROUTINE 

MONITOR MEMORY LOCATION TAPEOUT' 

TOGGLE CASSETTE OUTPUT 
PEEK TO TOGGLE SPEAKER 
OUTPUT STRODE TO CAME I/O CONNECTOR 
POKE TO O TO SET GRAPHICS MODE 
POKE O TO SET TEXT MODE 

POKE 0 TO SET OOTTOH 4 LINES TO GRAPHICS 

POKE-O TO SELECT TEXT/GRAPHICS MU (BOTTOM 4 LINES TExTt 
POKE 10 O TO DISPLAY PRIMARY PACE (PACE II 
POKE TO 0 TO DISPLAY SECONOARY PACE < PACE 2 > 

POKE TO 0 TO SET LO-PES CRAPhICS 
POKE TO O TO SET HI -RES GRAPHICS 
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•COSO 

•C099 

•COSA 

•C09B 

•C09C 

•C09D 

•C09C 

•C09F 

•C060 

•C 060/8 

•C061 

•C062 

«C06f 

•C064 

•C 064/C 

•C 069/0 

•C066/E 

•C067/F 

•C070 

•C07X 

•C08X 

•C09X 

•COAX 

•COD* 

•COCX 
•CODX 
•COEB 
•C0C9 
•COEX 
•COFX 
•ClOO 
•CIOO 
*0200 
•COOO 
•C40O 
•C 300 
•C600 
•C700 

*C80O-*CPFP 
•C93D 
•C94 1 
•CSOO 

• DO 00 

•D000-*03FF 

*DOOO-»D7FF 

•DOOC 

•DOIO 

•0012 

•OlFC 

•D2F9 

•D30C 

•0314 

•0331 

•0337 

•D33A 

• D3B9 
•040C 
•D4F2 
•0939 
•06DD 
•06E7 
•0717 

*0800-*DFFF 

•0067 

•0EC9 

•COOO 

•E000-RE7FF 

•E003 

•E368 

•ESI® 

•E6FB 

•E800- *EFFF 
•EE 60 

•F000-*F7FF 
•FI IE 
•F666 
•F609 
•F800 
•F BOO 

•F BOO— *FFFF 


-16200 

-16287 

-16286 

-16289 

-16188 I 

-16188 
-16187 
-16186 
-16189 

-16272 I 

-16272 I 

-16296 
-16240 

-16224 I 

-16208 
-16192 
-16176 
-16192 
-16191 
-16160 
-16144 
-16128 
-16128 
-19842 
-19616 
-19360 
-19104 
-14848 
-14992 

-14336—12289 

-14109 

-14109 

-16384*296*8 
-12288 I 

-12288—11269 
-I 2200- -10241 
-12274 I 

-12272 I 

-12270 I 

-11780 
-1 1*927 
-11906 
- 1 1 900 
-11471 
-11469 
-1 1462 
-11339 
-11076 
-11022 
-10999 
-10931 
-10921 
-10473 

-10240—8193 

-8067 

-8903 

-8192 I 

-8192—6149 

-0189 I 

-7317 » 

-6889 

-6408 

-6144—4097 
-4904 I 

-4096 — 2049 
-3810 t 

-2490 
-2423 

-2048 I 

-2048 t 

-2048—1 


POKE O TO CLEAR CAME I/O OUTPUT ANO 
POKE O TO SET GAME I/O OUTPUT ANO 
POKE O TO CLEAR CAME I/O OUTPUT AN I 
POKE O TO SET CAME 1/0 OUTPUT AN| 

POKE O TO CLEAR CAME I/O OUTPUT AN2 
POKE G 10 SET GAME 1/0 OUTPUT AN2 
POKE O TO CLEAR GAME I/O OUTPUT AN3 
POKE 0 TO SET CAME I/O OUTPUT AN3 
MONITOR MEMORY LOCATION * TAPE IN- 
STATE OF CASSETE DATA IN' APPEARS IN Dll 7 
PEEK TO READ PDL(O) IF M27 SWITCH ON 
PEEK 10 READ POL (It PUSH DUTTON SWl ICH 
PEEK TO READ P0LT2I PUSH DUTTON SWITCH 
MONITOR MEMORY LOCATION PAODLO 

STATE OF TIMER OUTPUT FOR PADOLE I APPEARS IN 01 t 7 

STATE OF TIMER OUTPUT FOR PADDLE I APPEARS IN BIT 7 

STATE OF TIMER OUTPUT FOR PADOLE 2 APPEARS IN BIT 7 

STATE OF TIMER OUTPUT FOR PAODLE 3 APPEARS IN BIT 7 

MONITOR MEMORY LOCATION 'PTR 1C ’ « PADDLE IRICCERt 
TRIGGERS PADDLE TIMERS DURING PHl-2 
DEVICE SELECT O 
DEVICE SELECT 1 
? DEVICE SELECT 2 
DEVICE SELECT 3 
DEVICE SELECT 4 
DEVICE SELECT 9 

AODRESS TO POWER DOWN DISK IN SLOT 6 
AODRESS TO POWER UP DISK IN SLOT 6 
DEVICE SELECT 6 
DEVICE SELECT 7 

CALL -16128 IS EQUIVALENT TO PR*I FOR INITIALIZING SERIAL INTERFACE 
STANDARD CHARACTER I/O SUBROUTINE ENTRY POINT FOR SLOT 61 

STANDARD CHARACTER I/O SUBROUTINE ENTRY POINT FOR SLOT *2 

STANDARD CHARACTER I/O SUBROUTINE ENTRY POINT FOR SLOT 63 

STANDARD CHARACTER 1/0 SUBROUTINE ENTRY POINT FOR SLOI *4 

STANDARD CHARACTER I/O SUBROUTINE ENTRY POINT FOR SLOT «9 

STANDARD CHARACTER 1/0 SUBROUTINE ENTRY POINT FOR SLOT *6 

STANDARD CHARACTER I/O SUBROUTINE ENTRY POINT FOR SLOT ■£> 

PIN 20 ON ALL PERIPH CONORS COLO LOW OUftlNC PHlO ON READ OK WRITE 
SERIAL INTERFACE BATCH INPUT ROUTINE AILA2 SPECIFY MEMORY RANGE 
SERIAL INTERFACE BATCH OUTPUT ROUTINE - A1 6 A2 SPECIFY MEMORY RANGE 
TRANSMIT ASCII CMAR IN ACCUMULATOR OUT VIA SERIAL INTERFACE IN SLOT S 
til -RES GRAPHICS INI T 8/R CALL (ROM VERSION) 

H| -RES GRAPHICS ROM 
ROM SOCKET DO 

HI -RES CRAPHICS CLEAR S/R CALL 

HI -RES CRAPHICS 'OHCNDO 4HC0L0RI SET FOR BLACK BKCND) 

Ml -RES GRAPHICS MEMORY LOCATION ' BKCND ' (ROM) 

HI -RES CRAPHICS FIND 8/R CALL PAR AM- SHAPE “ROT 'SCALE 
HI-RES GRAPHICS POSN S/R CALL PARAM- XO'YO'COLR 
HI -RES GRAPHICS PLOT S/R CALL PARAM- XO'YO'COLR 
HI-RES CRAPHICS LINE S/R CALL PAM KM- XO'YO'COLR 
HI -RES CRAPHICS BKCND S/R CALL PARAM- COLR 
HI-RES ORAPHICS LINE S/R CALL PAH AM- XO'YO'COLR 

HI-RES GRAPHICS ORAWI S/R CALL PARAM- *0' YO'COLR'SMAPE'ROT'SCALE 
HI-RES GRAPHICS SHLOAD S/R CALL 
INTEGER BASIC PARI APPEND PROGRAM ENTRY 

TO CONVERT A/S FM CASSETTE TO ROM- LD FM CASS'CALL - 1 I022'L I S T'SAVE 

INTECtfi BASIC PAR I TAPE VERIFY PROG ENTRY 

1NTC0ER DAS 1C PA* I RENUMBER PROG EN1RY (WHOLE PROG) 

INTEGER BASIC PAM I RENUMBER PROG ENTRY (PARI PROG) 

INTEGER BASIC PAMI MUSIC PROG ENTRY 
ROM SOCKET D8 

FfiMNUM S/R EVAL8 FORMULA EXP INTO FLOATING PT ACCUM 
SNERR S/R PRINTS "SYNTAX ERROR - AND HALTS PROG 
ENTER INTEOER BASIC 
ROM SOCKET EO I INTEGER BASIC) 

ENTRY 2 OF INTEGER BASIC 
INTEGER OASIC MEMORY FULL ERROR 
INTEGER OASIC DECIMAL LPRINT S/R 

CETDYT S/R EVALS FORMULA I CONVTS TO 1-0YT VAL IN X REG 
ROM SOCKET EB I INTEOER BASIC) 

INTEOER OASIC RANOE ERROR 

ROM SOCKET FO (IK INTEGER OASIC' I K MONITOR I 
HI-RES GRAPHIC8 2-BYTE TAPE READ SETUP 
TURN ON MINIASSEMBLER 
SWEET -16 INTERPRETER ENTRY 

MONITOR 8/R PLOT A POINT (LO-RES) AC V-COORD Y X-COORO 
MONITOR 8/R PLOT A POINT AC Y-COORD'Y X -COORD 
ROM SOCKET FO (MONITOR) 
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HEXLOC DCCLOC NAME USE 

•FOOC -203* RTMASK MONITOR MEMORY LOCATION 'RTMASK' 

•FBOE -2034 PLOT I MONITOR MEMORY LOCATION 'PLOT!' 

•7019 -2023 H.INE 8/R I SEE CALL -APPLE NOV/OEC 78 PGA) 

*70 19 -2023 HLINE MONITOR S/R TO DRAW A HORIZONTAL LINE (LO-RES) 

•76IC -2020 HLINE1 MONITOR MEMORY LOCATION 'HLINEI' 

•7026 -2010 VL INEZ MONITOR MEMORY LOCATION VLINEZ ' 

•7620 -2008 VLINE DRAW A VERTICAL LINE 

•7031 -1999 RTS1 MONITOR MEMORY LOCATION RTSI* 

•7032 -I 990 CLRSCR CLEAR SCREEN - GRAPHICS MODE 

•7832 -1998 CLRSCR CLEAR LOU RES GRAPHICS SCREENI 

•703* -1994 CLRTOP MONITOR MEMORY LOCATION CLRTOP' 

•F038 -1992 CLRSC2 MONITOR MEMORY LOCATION CLRSC2' 

•703C -1908 CLRSC3 MONITOR MEMORY LOCATION 'CLRSC3' 

•7047 -1977 COASCALC MONI IUH S/R TO CALCULATE CRAPHICS BASE ADDRESS 

•70S* -19*2 COCALC MONITOR MEMORY LOCATION ’ COCALC ' 

•7097 -1993 N1TC0L MONITOR S/R - INCREMENT COLOR DY 3 

•7064 -I960 SETCOL MONITOR S/R TO ADJUST COLOR BYTE FOR BOTH HALVES EOUAL 

•7071 -1939 SCRN SCRN S/R (LO-RES CRAPH1CSMSEE CALL -APPLE DEC 78) 

•F07I -1939 SCRN MONITOR S/R TO GET SCREEN COLOR AC Y - COORD '‘Y X -COORD 

*7079 -1927 SCRN2 MONITOR MEMORY LOCATION 'SCRN2 ' 

•F077 -1921 RTMSKZ MONITOR MEMORY LOCATION RlMSKZ ' 

•7082 -1918 IN3DSI MONITOR MEMORY LOCATION 'INSOSI’ 

•7 BSE -1906 INS0S2 MONITOR S/H - DISASSEMBLER ENTRY 

•FB90 - 1893 ICVEN MONITOR MEMORY LOCATION ' IEvEN ' 

•7 BA 9 -1083 ERR MONITOR MEMORY LOCATION ERR ■ 

*7 BA 9 -1079 CETFMT MONITOR MEMORY LOCATION CETf MT 

47 BSE -1898 MNND X I MONITOR MEMORY LOCATION 'MNNDX I ' 

•7BC2 -1094 MNND *2 MONITOR MEMORY LOCATION MNNDX 5 

•70C V -1847 MNND X 3 MONITOR MEMORY LOCATION • MNNDX 3 

•FODO -1640 INSTOSP MONITOR t MINIASSEMBLER MEMORY LOCATION INSTOSP' 

•7604 -183* PRNTOP MONITOR MEMORY LOCATION PRNIOP' 

*7000 -1029 PRNTCL MONITOR MEMORY LOCATION "PRNTDL ' 

•7879 -1003 PRMNI MONITOR MEMORY LOCATION PPMN1 ' 

•7879 -1799 PRMN2 MONITOR MEMORY LOCATION PRMN2' 

•F910 -1776 PRADRI MONITOR MEMORY LOCATION PRADftl' 

*7914 -1772 PRA0H2 MONITOR MEMORY LOCATION ’PRADR2 ' 

•792* -1794 PRADR3 MONITOR MEMORY LOCATION 'PRADR3 ' 

•F92A -1790 PRADR4 MONITOR MEMORY LOCATION 'PRADR4 ' 

•7930 -1744 PRADR9 MONITOR MEMORY LOCATION 'PRADR9 ' 

Kj *7938 -1736 RELADA MONITOR MEMORY LOCATION RELADR' 

* , *7940 -1728 PRNTYX MONITOR S/R- PRINT CONTENTS 07 Y AND X AS 4 HEX DIGITS 

*7941 -1727 PRNTAX MONITOR MEMORY LOCATION 'PRNTAX ' 

•7944 -1724 PRNTX MONITOR MEMORY LOCATION 'PRNTX ' 

•7948 -1720 PRBLNK MONITOR MEMORY LOCATION PRBLNK' 

4F94C -171* PRGL2 MONITOR S/R- PRINT BLANKS X REG CONTAINS NUMBER TO PRINT 

•794C PRBL3 MONITOR MEMORY LOCATION PRBL3* 

•F993 -1709 PCAOJ MINIASSEMBLER MEMORY LOCATION 'PCADJ' 

•7994 , -1708 PCA0J2 MONITOR «< MINIASSEMBLER MEMORY LOCATION PCA0J2' 

•799* -170* PCADJ4 MONITOR MEMORY LOCATION 'PCADJ4 * 

•79*1 -1*99 RTS2 MONITOR MEMORY LOCATION 'RTS2 ' 

*79*2 -1*94 7MT 1 MONITOR MEMORY LOCATION 'FMT 1 ' 

•79A* -1*26 7MT2 MONITOR MEMORY LOCATION '7MT2 ’ 

•79D4 -1612 CHARI MONITOR t MINIASSEMBER MEMORY LOCATION 'CHARI' 

•798A -1606 CHARS MONITOR 6 MINIASSEMBLER MEMORY LOCATION 'CHARS’ 

•79C0 -1600 MNEML MONITOR V MINIASSEMBLER MEMORY LOCATION 'MNEML * 

•FAOO -1936 HNEHR MONITOR 6 MINIASSEMBER MEMORY LOCATION MNEMR ' 

•7A43 -1469 STEP MONITOR S/R- PERFORM A SINGLE STEP 

•FA4E -1498 XQINIT MONITOR MEMORY LOCATION XQ1NIT' 

•7A7Q -1416 XOI MONITOR MEMORY LOCATION 'XOI' 

•FA7A -1414 XQ2 MONITOR MEMORY LOCATION 'X02' 

•FA06 -1402 IRQ MONITOR S/R- IRO HANDLER 

•FA92 -1390 BREAK MONITOR S/R - BREAK HANDLER 

•FA9C -1380 XDRK MONITOR MEMORY LOCATION ' XOR* ' 

•7AA9 -1371 XRT I MONITOR MEMORY LOCATION XRT|' 

47AA9 -13*7 XRTS MONITOR MEMORY LOCATION 'XRTS' 

•7AAD -13*3 PC1NC2 MONITOR MEMORY LOCATION PCINC2' 

•7AA7 -13*1 PCINC3 MONITOR MEMORY LOCATION 'PC INC3 ' 

•7A09 -1391 XJSH MONITOR MEMORY LOCATION XJSR' 

47AC4 -1340 XJMP MONITOR MEMORY LOCATION XJMP' 

•FAC 9 -1339 XJMPAT MONITOR MEMORY LOCATION 'XJMPAT' 

•FACD -1331 NEUPCL MONITOR MEMORY LOCATION 'NEUPCL' 

•7ADI -1327 RTNJNP MONITOR MEMORY LOCATION 'RTNJMP' 

•FAD7 -1321 RECDSP MONITOR S/R TO DISPLAY USER REGISTERS 

•FAOA -1318 RGDSPI MONITOR MEMORY LOCATION 'RCDSPl' 

•7AE4 -1308 HDSPI MONITOR MEMORY LOCATION 'ROSPI ' 

•7A70 -1583 BRANCH MONITOR MEMORY LOCATION BRANCH' 

•FOOD -12*9 NORNCH MONITOR MEMORY LOCATION 'NBRNCH ' 

•7BI1 -15*3 |NI TOL MONITOR MEMORY LOCATION ' INI TOL ' 

47019 -1299 RTDL MONITOR MEMORY LOCATION 'RTOL ' 

47BIC -1290 PREAO MONITOR S/R 10 READ PADDLE X-REC CONTAINS PADDLE NUMBER 0-3 

•7029 -1243 PHEAD2 MONITOR MEMORY LOCATION PREAD2' 


15:34 


MICRO - The 6502 Journal 


August, 1879 


) 


LUEBBERT'S COPYRICHT APPLE MEMORY ATLAS - MICRO MAGAZINE VERSION 


HEXLOC DECLOC NAME USE 

•FB2E -1234 RT62D MONITOR MEMORY LOCATION ’RTS20 ' 

•7B27 -1233 |N|T MONITOR S/R- SCREEN INI 7 l AI. I Z AT ION 

*7039 -1223 SETTXT MONITOR S/R- SET SCREEN TO 1PXT MODE CLOBBERS ACCUMULATOR 

•7040 -1516 SETOR MONITOR S/R- SCI GRAPHIC MODE ICR I CLOBBERS ACCUMULATOR 

•7B4B -1509 37 1 UNO MONITOR S/R- SET NORMAL WINDOW 

*7090 -1189 TADV MONITOR MEMORY LOCATION ' TADV ' 

•7660 -1184 MULPH MONITOR MEMORY LOCATION 'MUI.PM' 

•7063 -IIBl MUL MONITOR S/R- MULTIPLY ROUTINE 

♦7069 -1179 NUL2 MONITOR MEMORY LOCATION 'MUL 5 ' 

•7B60 -1171 MUL 3 MONITOR MEMORY LOCATION 'MUL3 ' 

*707* -11*2 MUL 4 MONITOR MEMORY LOCATION 'MUL 4 ' 

•7870 -1160 MUL 9 MONITOR MEMORY LOCATION 'MUL 9 ' 

•FD81 -1131 DIVPM MONITOR MEMORY LOCATION 'DIVPN' 

•FD84 -1148 DIV MONITOR S/R- DIVIDE ROUTINE 

•FB86 -114* DIV2 MONI (OR MEMORY LOCATION 'DIV2' 

•7 DAO -1 120 DIV3 MONITOR. MEMORY LOCATION 'DIV3' 

•78A4 -til* MOI MONITOR MEMORY LOCATION 'MD1 ' 

•70AF -1109 ND2 MONITOR MEMORY LOCATION 'MD2' 

*7604 -IlOO MD3 MONITOR MEMORY LOCATION *MD3 ' 

*7 BCO -1088 MDRT9 MONITOR MEMORY LOCATION MORIS' 

•FBC1 -1087 OASCALC MONITOR S/R- CALCULATE TEXT BASE ADDRESS 

•78 DO -1072 0SCLC2 MONITOR MEMORY LOCATION 0SCLC2' 

•7009 -1063 OELLT MONITOR MEMORY LOCATION 'DELL 1 ' 

•7 BE 4 -1092 BELL2 MONITOR S/H- SOUND BELL (BEEPER) 

•FDE7 -1041 RTS2D MONITOR MEMORY LOCATION 'RTS2B ' 

•7BF0 -1040 STOADV MONITOR MEMORY LOCATION 'STOADV' 

•FB74 -103* ADVANCE MONITOR S/R- MOVE CURSOR RICMT 

•7D7C -1028 RTS3 MONITOR MEMORY LOCATION 'RIS3' 

•FB70 -1027 VIDOUT MONITOR S/R- OUTPUT A-RECISTER AS ASCII ON TEXT SCREEN 1 

•7CI0 -1008 OS MONITOR S/R TO MOVE CURSOR LEFT (BACKSPACE I 

*70 A -998 UP " CUP SUP MONITOR S/R TO CURSOR UP 

•FC22 -990 VTAO MONITOR S/R- PERFORM A VERTICAL TAD TO ROW SPECIFIED IN ACCUM (*0-*l7> 

•FC24 -988 VT AD Z MONITOR MEMORY LOCATION 'VTADZ ' 

•7C28 -981 RTS4 MONITOR MEMORY LOCATION RIS4' 

•FC2C -980 ESC I MONITOR S/H- PERFORM ESCAPE FUNCTIONS 

•FC42 -998 CLREOP MONITOR S/R TO CLEAR FROM CURSOR TO END OF PACE CLOBBERS ACC * Y-REC 

•FC4* -954 CLCOPl MONITOR MEMORY LOCATION 'CLEOPI' 

•FC98 -936 HOME MONITOR S/R TO HOME CURSOR ?• CLEAR SCREEN CLOBBERS ACCUM * V-REG 

•FC62 -926 CR MONITOR S/R TO PERFORM A CARR (ACE RETURN 

•FC6* -922 LF MONITOR S/R *0 TO PERFORM A LINE FEED 

•7C70 -912 SCROLL MONITOR S/R TO SCROLL UP I LINE CLOBBERS ACCUM 6 V-REC 

•7C7* -90* SCRL1 MONITOR MEMORY LOCATION 'SCRL 1 ' 

•FCBC -084 SCRL2 MONITOR MEMORY LOCATION 'SCHL2' 

•7C99 -679 SCRL3 MONITOR MEMORY LOCATION 'SCRL3 ‘ 

•7C9C -868 CLREOL MONITOR S/R TO CLEAR TO END OF LINE 

*FC9£ -86* CLEOLZ MONITOR MEMORY LOCATION 'CLEOLI ' 

•FCAO -8*4 CLE0L2 MONITOR MEMORY LOCATION 'CLE0L2 ' 

•FCA8 -89* WAIT CALL FOR WAIT LOOP 

•FCA9 -899 WAIT2 MONITOR MEMORY LOCATION ' MAI T2 ' 

•FCAA -894 UAIT3 MONITOR MEMORY LOCATION ' HA I T 3 ‘ 

•FCB4 -844 NXTA4 MONITOR S/R TO INCREMENT A4 (16 BITS) THEN DO NXTAI 

•7CBA -838 NXTAI MONITOR 8/R TO INCREMENT At (1* BITS) SETT CARRY IF RESULT :«A2 

•FCCD -824 RTS4B MONITOR MEMORY LOCATION 'R TS4D ' 

•7CC9 -823 HE ADR MONITOR MEMORY LOCATION *H£ADR ' 

•PCD* -810 WRBIT MONITOR MEMORY LOCATION 'WR8 1 T ' 

•FCDB -809 ZEROLY MONITOR MEMORY LOCATION 'ZERDLY' 

•7CE2 -790 ONEDLY MONITOR MEMORY LOCATION 'ONEDLY' 

•FCE9 -799 WRTAPE • MONITOR MEMORY LOCATION ' Wfi TAPE ' 

•FCEC -790 ROBYTE MONITOR MEMORY LOCATION 'RDDVTE ' 

•FCEE -786 R0BYT2 MONITOR MEMORY LOCATION 'RDBYT2 ‘ 

•FCFA -774 R02BIT MONITOR TWO-EOCE TAPE SENSE 

•FCFD -771 ROOM MONITOR MEMORY LOCATION 'ROB I T ' 

*7 DOC -79* ROME V OET KEY INPUT FROM THE KEYBOARD CLOBBERS ACC - Y-REC 

•FDIB -741 KEYlN MONITOR S/R- MONITOR KEVIN ROUTINE 

•7021 -739 KEYING MONITOR MEMORY LOCATION KEY I N2 

•FD27 -721 ESC MONITOR MEMORY LOCATION 'ESC' 

•7039 -719 ROCHAR CALL TO READ KEY I. PERFORM ESCAPE FUNCTION IF NECESSARY 

•F03D -707 NOTCH MONITOR MEMORY LOCATION 'NOTCH' 

*7097 -673 NOTCH I MONITOR MEMORY LOCATION 'N0ICR1' 

*70*2 -670 CANCEL MONITOR S/R TO PERFORM A LINE CANCEL (\» 

•F067 -669 CETLNZ MONITOR S/R TO PERFORM CARRIAGE RETURN AND GET A LINE OF TEXT 

«FD*A -6*2 CETLN MONITOR S/R TO GET LINE OF TEXT FROM KEYOD X RETND W/ ■ OF CHARS 

•7071 -699 OCKSPC MONITOR MEMORY LOCATION 'OCKSPC ' 

•7079 -691 NXTCHAR MONITOR MEMORY LOCATION 'NXTCHAR' 

•FD7E -642 CAPTST MONITOR MEMORY LOCATION 'CAPTST' 

*7080 -640 INSTOSP MONITOR S/R TO DISASSEMBLE INSTRUCTION AT PCH/PCL 

•7D84 -*3* ADOINP MONITOR MEMORY LOCATION 'AD01NP* 

•7D8E -626 CROUT MONITOR S/R TO PRINT A CARRIAGE RETURN CLOBBERS ACC- V-REC 

*7092 -622 PRAI MONI TOR MEMORY LOC AT ION 'PRA1 ’ 

•FD9A -618 PRYX2 MONITOR MEMORY LOCATION 'PR YX2 ' 
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HEXLOC DECLOC NAME USE 

♦FDA3 -609 XAM8 MONITOR MEMORY LOCATION 'XAM8* 

•FDAD -999 MODOC KM MONITOR MEMORY LOCATION ' MOD8CHK ' 

♦FDB3 -989 XAM MONITOR MEMORY LOCATION ‘ XAM ' 

•FDD* -986 DATAOUT MONITOR MEMORY LOCATION 'DATAOUT' 

9FDC9 -971 RTS4C MONITOR MEMORY LOCATION 'RTS4C ' 

•F0C6 -970 XAMPM MONITOR MEMORY LOCATION ' X AMPM ' 

♦ FOOl -999 ADD MONITOR MEMORY LOCATION 'ADO' 

9F0DA -990 PRDYTE MONITOR S/R TO PRINT CONTENTS OF ACC AS 2 HEX DIGITS 

9FDE3 -941 PRMEX MONITOR S/R TO PRINT A HEX DIGIT 

♦F0E9 -939 PRHEX2 MONITOR MEMORY LOCATION 'PRHEXZ' 

♦FDED -931 COUT MONITOR S/R TO OUTPUT CHAR IN ACC CLOODERS ACC'Y-REO'COUT 

•FDFO -92B COUTI MONITOR S/R TO CET MONITOR CHARACTER OUTPUT 

•PDF 6 -922 COUTI MONITOR MEMORY LOCATION 'COUTI* 

♦FEOO -912 BLI MONITOR 9 MINIASSEMBLER MEMORY LOCATION 'BL1 ' 

4FE04 -900 BLANK MONITOR MEMORY LOCATION 'BLANK ' 

•FEOB -901 STOR MONITOR MEMORY LOCATION *STOH ' 

•FEI7 -489 RTS9 MONITOR MEMORY LOCATION *RTS9 ' 

•FE1B -468 SETMODE MONITOR MEMORY LOCATION * SET MODE ' 

•FE1D -4B3 SETMOI MONITOR MEMORY LOCATION 'SETMDI ' 

•FE20 -460 LT MONITOR MEMORY LOCATION 'LT * 

•FE22 -476 LT2 MONITOR MEMORY LOCATION LT2 * 

•FE2C -46B MOVE MONITOR S/R TO PERFORM A MEMORY MOVE IA1-A2 TO A4> 

•FE36 -498 VFY MONITOR 9/R TO PERFORM A MEMORY VERIFY 

•FE99 -424 VFYOK MONITOR MEMORY LOCATION 'VFVOH' 

•FE9E -418 LIST CALL TO DISASSEMBLE 20 INSTRUCTIONS 

•FE63 -413 LIST2 MONITOR MEMORY LOCATION 'LIST2 ' 

•FE78 -392 A1PCLP MONITOR 6 MINIASSEMBLER MEMORY LOCATION 'AIPCLP' 

•FE7F -389 A1PCRTS MONITOR MEMORY LOCATION 'AIPCRTS* 

•FE80 -384 SET1NV MONITOR MEMORY LOCATION 'SETINV' 

•FE84 -380 SETNORM MONITOR MEMORY LOCATION 'SETNORM' 

•FE86 -378 SETIFLO MONITOR MEMORY LOCATION 'SET (FLO' 

•FE89 -379 SETKBD MONITOR MEMORY LOCATION 'SETMBD * 

•FE88 -373 INPORT MONITOR MEMORY LOCATION 'IMPORT' 

4FE8D -371 INPRT MONITOR MEMORY LOCATION ' INPRT ‘ 

•FE93 -369 3ETWI0 MONITOR MEMORY LOCATION'SETVID' 

•FE99 -363 OUTPORT MONITOR MEMORY LOCATION OUTPORT* 

•FE97 -361 OUTPRT MONITOR MEMORY LOCATION 'OUTPRT' 

4FE9B -397 IOPRT MONITOR MEMORY LOCATION 'IOPRT' 

^ ^ »FEA7 -349 IOPRT* MONITOR MEMORY LOCATION 'IOPRT l' 

IN# »FCA9 -343 I0PRT2 MONITOR MEMORY LOCATION 'I0PRT2' 

^ 4FEB0 -336 XDASIC MONITOR S/R TO JUMP TO BASIC 

4FEB3 -333 BASCONT MONITOR S/R TO CONTINUE BASIC 

VFCB6 -330 CO MONITOR MEMORY LOCATION 'CO' 

♦FEBF -321 RECZ MONITOR MEMORY LOCATION 'REGZ ' 

•FEC2 -318 TRACE CALL TO PERFORM MONITOR TRACE 

9FEC4 -316 STEPI MONITOR MEMORY LOCATION 'STEPI' 

•FECA -310 USR MONITOR MEMORY LOCATION 'USR ' 

•FECD * -307 WRITE MONITOR S/R TO WRITE TO CASSETTE TAPE 

•FE04 -300 WR1 MONITOR MEMORY LOCATION 'WR t ' 

•FEED -279 WRDYTE MONITOR MEMORY LOCATION ' WR0YTE ' 

•FEEF -273 WRDYT2 MONITOR MEMORY LOCATION 'WRDYT2 * 

•FEF6 -266 CRMON MONITOR MEMORY LOCATION 'CflMON' 

•FEFD -299 READ CALL TO READ FROM TAPE - LIMITS Al 9 A2 

♦FF02 -294 REAOXI HI -RES GRAPHICS - READ WITHOUT HEADER 

•FFOA -246 RD2 MONITOR MEMORY LOCATION 'RD2 ' 

•FFI6 -234 RD3 MONITOR MEMORY LOCATION 'RD3 ' 

•FF20 -211 PRERR MONITOR S/R TO PRINT "ERR" AND SOUND BELL CLOBBERS ACC V Y-REC 

•FF3A -198 BELL MONITOR S/R TO PRINT BELL CLOBBERS ACC"* V-REC 

•FF3A -198 BELL CALL HERE TO OUTPUT OELL 

•FF3F -193 RESTORE MONITOR S. SWEET-16 MEMORY LOCATION 'RESTORE' 

•FF44 -188 RESTRI MONITOR MEMORY LOCATION 'RESTRl * 

•FF4A -182 SAVE MONITOR 6 SWEET- 1 6 MEMORY LOCATION 'SAVE' 

•FF4C -IOO SAVI MONITOR MEMORY LOCATION 'SAVl ' 

•FF99 -167 RESET CALL HERE HAS SAME EFFECT AS PUSHINC RESET BUTTON 

•FF69 -199 MON MONITOR S/R- NORMAL ENTRY TO 'TOP' OF MONITOR WHEN RUNNING 

•FF69 -191 MONI MONITOR 5/R TO RESET AND ENTER MONITOR 

•FF73 -141 NXTITM MONITOR MEMORY LOCATION 'NXTITM' 

•FF7A -134 CMRSRCH MONITOR MEMORY LOCATION 'CHRSRCH ' 

•FF7C -132 I MODE MONITOR I. MINIASSEMBLER MEMORY LOCATION ’ I MODE ' 

•FPDA -118 DIG MONITOR MEMORY LOCATION 'DIC' 

•FF90 -1*2 NXTOIT MONITOR MEMORY LOCATION 'NX TD I T * 

•FF90 -104 NX IDAS MONITOR MEMORY LOCATION 'NXTDAS ' 

•FFA2 -94 NXTDS2 MONITOR MEMORY LOCATION 'NXTD32 ' 

•FFA7 -09 GETNUM MONITOR t MINIASSEMBLER MEMORY LOCATION 'CETNUM' 

•FFAD -83 NXTCHR MONITOR MEMORY LOCATION 'NXTCHR ‘ 

•FFBE -66 TOSUH MONITOR I. MIN I A6SEH8ER MEMORY LOCATION ' TOSUB ' 

♦FFC7 -97 2 MODE MONITOR MEMORY LOCATION ' 2 MODE ' 

♦FFCC -92 CKRTBL MONITOR t MINIASSEMBLER MEMORY LOCATION 'CMRTBL * 

♦FFE3 -29 SU8TBL MONITOR MEMORY LOCATION 'SUBT8L ' 
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Graphic/ Driver for the 
IDS 440 Printer Hersh Pi Hoff 

The Washington Apple Pi newsletter of November 1979 provided details for interfacing the 
IDS 440 "Paper Tiger" printer via the Game I/O together with a software driver for print- 
ing text. The following information contains the necessary modifications for adapting the 
graphics driver, written by Ron & Darrell Aldrich for the IDS 225 and published in the 
Apri 1 -May 1979 Call-A.P.P.L.E. , to the IDS 440. 

A call to Don Williams quickly revealed the two critical patches- In the machine language 
* program change 0C48 : 03 to 0C48 : 05 and in the Integer BASIC routine, line 220, change 
STEP 4 to STEP 6. In addition, line 150 should be deleted. Note that the CALL 935 in line 
210 sets the horizontal dot spacing appropriate to 16.5 characters per inch whereas the 
printer manual specifically cautions against using this, the highest dot density, for plot- 
ting because of potential damage to the print head resulting from thermal overload as well 
as the possibility of plotting errors because the dot printing frequency may exceed the 
timing constraints of the microprocessor. The easiest way to avoid this is to delete the 
CALL 935 in line 210 and check that the printer has been set for a lower print density. 

An alternative approach, compatible with the AP.EDIT Program Line Editor which intercepts 
some of the same control characters from the keyboard used by the printer, is to modify the 
text printer driver to include CALLS for all possible print densities as well as enhanced 
characters. A listing of this driver "PRINTER" (300. 3C0) is given here together with the 
appropriate CALLs. Note that "PRINTER" has been set to print 80 characters/line. For the 
readers' convenience, the modified integer BASIC routine "HIRES DUMP" and the machine lan- 
guage listing "HIRES BDUMP" are also given here. 

p.s. One way of avoiding a syntax error when turning PRINTER off is to first hit reset, 
then 3D0G, and finally PR#0. 


PRINTER 


HIRES DUMP 


HI 


-RES BDUMP 


0500“ 

70 

TO 

rn 

36 

20 

99 

03 

EA 

V jvu“ 

h9 

50 

80 

AC 

03 

A5 

24 

30 

0510- 

F3 

07 

63 

CO 

FO 

FO 

04 

AO 

6318- 

4C 

EA 

03 

A8 

60 

43 

43 

A5 

0^20— 

21 

8D 

AD 

03 

AD 

AC 

03 

35 

0323- 

21 

2C 

a Z 

CO 

10 

FB 

AD 

Fo 

0330- 

07 

C5 

24 

63 

BO 

03 

CO 

't 

A9 

0338“ 

AO 

2C 

6F 

03 

FO 

03 

EE 

F8 

0340- 

07 

20 

70 

03 

63 

48 

90 

El 

0346- 

49 

00 

Oft 

DO 

OD 

8D 

F8 

07 

0330- 

A? 

3A 

20 

70 

03 

A9 

53 

20 

0353- 

A8 

PC 

AD 

rs 

07 

FO 

08 

E5 

C3o0- 

21 

E9 

F7 

90 

04 

69 

IF 

65 

0383- 

24 

AD 

AD 

03 

35 

21 

68 

60 

0370- 

SC 

78 

07 

08 

AO 

OB 

13 

43 

0378- 

30 

05 

AD 

59 

CO 

90 

03 

AD 

0330- 

58 

CO 

A9 

14 

43 

A9 

20 

4A 

0380- 

70 

FD 

63 

E? 

01 

DO 

F5 

68 

0390- 

6A 

33 

DO 

E3 

AC 

73 

07 

23 

;I?C- 

60 

A? 

ID 

S5 

36 

A? 

03 

35 

OOAC- 

-y 

60 

A7 

t u 

4C 

ED 

FD 

A9 

V-Pw 

?D 

4C 

ED 

FD 

50 

28 

4C 

ED 

A-»r./v _ 

FD 

A? 

?F 

40 

ED 

FD 

A? 

81 

033d- 

4C 

£0 

FD 

50 

19 

00 

FF 

FF 

033C- 

FF 









: -i *. 4- -M— 

-K!_L 7 r 
CALL ) 

C.-tLL r "j 1. 1 ) 

: I; C p L G .* 


< — S < 5 CF I 
= 10 CPi 
= U Lf I 
= lb. 5 CPI 
= ENHANCED iiCIiE 


>UST 


5 REM 

SLIGHTLY “02IFIED FOR US 


440 PRINTER BY tl. PILLOFF 


WITH THANKS TO DON KILL- 


IANS 

10 RDt 

HI-RES SCREEN DUMP ROUTINE 

20 REM 

FOR INTEGRAL DATA 

30 REM 

IP - 225 PRINTER 

40 REM 

SY RON 1 DARRELL ALDRICH 

, . W t=* • :c$=* 0 : d*=* • : k*=* 


CTRL Bi Ci 0 H 


110 XO=rO=CDLR! DIM Ml 40 ) 

120 PRINT Dti'NOMON CiIiO’ 

130 TEXT : CALL -934.* POKE -16297 

i0 

140 PRINT Di}°8L0AD PRINTER* * PRINT 
5t!“BL0A0 HI-RES BCUttf" 

170 CALL -9365 INPUT "NAME OF PICTUR 
E *»AiJ IF At=«* THEN 170 
ISO PRINT Dt!"SUJAD , iAt!*.V.A*2000* 

: or 

190 CALL -9361 INPUT ‘INVERT INAGE T 
0 PRINTER ?*»At: IF A$=" THEN 
190: IF ASC(A*)=217 THEN 210 
5 IF ASCI At >*206 THEN 190 
200 CALL 3266 

210 CALL 763! REN CALL 0940: PRINT 
: PRINT Ct! REN CALL PRINTER. C 
ALL PRINT SIZE! SET GRAPHICS 


ocoo- 

A? 

20 

3D 

Ft 

OC 

A9 

00 

3D 

ocos- 

E7 

OC 

3D 

£8 

OC 

A9 

00 

8D 

OCiO- 

EA 

OC 

AD 

E6 

OC 

80 

E9 

OC 

0C13- 

AD 

E? 

OC 

AE 

E7 

CC 

AC 

£3 

OC20- 

OC 

20 

66 

OC 

AD 

F2 

OC 

29 

0C23- 

7F 

31 

26 

C9 

00 

FO 

02 

A9 

CC30- 

40 

8D 

EB 

OC 

AD 

EA 

OC 

4A 

CC3S- 

6D 

EB 

OC 

8D 

EA 

OC 

EE 

£9 

0C4O- 

OC 

AD 

E9 

OC 

ED 

E6 

OC 

C9 

0C48- 

05 

DO 

CD 

AD 

EA 

OC 

20 

ED 

0C50- 

FD 

AD 

E7 

OC 

C? 

17 

AD 

£8 

0C58- 

OC 

E9 

01 

EE 

E7 

OC 

DO 

03 

OC60- 

EE 

E8 

OC 

90 

A8 

60 

8D 

EE 

0C68- 

OC 

8E 

EC 

OC 

SC 

ED 

OC 

48 

OC70- 

29 

CO 

85 

26 

4A 

4A 

05 

26 

0C78- 

85 

26 

68 

35 

27 

OA 

OA 

OA 

OCSO- 

26 

27 

OA 

26 

27 

CA 

66 

26 

0C88- 

A5 

27 

29 

IF 

OD 

FI 

OC 

85 

OC90- 

27 

8A 

CO 

00 

FO 

05 

AO 

23 

0C93- 

69 

04 

CS 

£9 

07 

BO 

FB 

8C 

OCAO- 

FO 

OC 

AA 

BD 

E6 

03 

80 

F2 

0CA8- 

OC 

98 

4A 

A3 

EF 

OC 

8D 

F3 

0C3O- 

OC 

BO 

01 

60 

OA 

C? 

CO 

10 

0CB8- 

08 

AD 

F3 

OC 

49 

7F 

8D 

F3 

CCCO- 

OC 

60 

A9 

20 

8D 

FI 

OC 

85 

0CC8- 

27 

AO 

00 

84 

46 

31 

26 

49 

OCDO- 

FF 

91 

26 

CS 

DO 

F7 

£6 

27 

0CB3- 

A5 

27 

29 

IF 

DO 

EF 

60 

81 

OCEC- 

82 

34 

88 

90 

AO 

CO 

00 

13 


220 FOR Y0=0 TO 1SS STEF 6: POKE 
3302, TO: CALL 3072! REN PRINT 
LINE 

230 PRINT CtiKSI! NEXT YO 
240 PRINT CtiBt: PRINT OSf‘PR*“ 


END 




23 



COMPUTERS PLUS. INC. 

6120 Franconia Road, Alexandria, Virginia 22310 703-971-1996 


COMPUTERS PLUS, INC. carries a broad line of Micro 
Computers and peripherals as well as one of the largest book 
selections in the area. 


Hours: 10:00 am - 9:00 pm Mon-Fri 

10:00 am - 6:00 pm Saturday 


Soon to be offering classes and seminars on all aspects 
of microcomputing. 


Authorized dealers for; APPLE 

Cromemco 

Dynabyte 

Micropolis 

Northstar 

soon to add: Thinker Toys 


Authorized service: APPLE 

Micropolis 

Dynabyte 



tipple computer 

Sales and Sen/ice 


The Plus Makes the Difference" 


